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Mortality in City Firemen 
I. A Review 


E. MASTROMATTEO, M.D., Toronto 


Mortality in city firemen is said to be 
related to occupational factors in the type 
of work which they perform. Despite this, 
mortality studies of this group are not com- 
mon. Most of the information available has 
come from actuaries who were mainly con- 
cerned with the establishment of a life- 
insurance rating for the occupational group. 

One of the earliest available records of 
mortality in fire-fighters was published by 
Hunter ! in 1907. His data excluded chiefs, 
captains, lieutenants, and volunteer firemen. 
He found the observed number of deaths 
in firemen, drivers, and hosemen to be al- 
most identical with that expected. 

The Medico-Actuarial Mortality Investi- 
gation * of 1913 contained information per- 
taining to city firemen. A higher mortality 
in this group was found for lieutenants, 
captains, chiefs, and assistant chiefs (51 
deaths compared with 42.00 expected); for 
firement, laddermen, pipemen, and hosemen 
(155 compared with 104.55), and for drivers, 
engineers, stokers, and truckmen (54 com- 
pared with 43.40). The ratio of the total 
number of actual to expected deaths for 
city department firemen was 1375%. 

Information on occupational mortality in 
city firemen was contained in a 1916 report 
of the New York City Commission on 
Pensions.* Members of the Fire Depart- 
ment Relief and Pension Fund showed the 
highest death rate from actual performance 
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of duty recorded for any city department. 
This rate was lower than that for the Street 
Cleaning Relief and Pension Fund; this had 
not been derived from actual experience. 
The over-all death rate of active firemen was 
comparatively low, ranking 7th out of 11 
such rates for the city service. “A low rate 
of death from causes not connected with the 
actual performance of duty is doubtless to 
be expected because a select group of men 
is considered whose physical fitness for serv- 
ice has been determined by examination at 
entrance.” The experience of this fund 
revealed, furthermore, “a comparatively high 
rate of disability and of death after re- 
tirement because of disability.” The mortal- 
ity rate of service pensioners was not 
different from that in the other classes 
studied. 

Hunter and Rogers,* in 1920, suggested 
a life-insurance rating for fire department 
employees as follows: officers, 130%; fire- 
men, laddermen, pipemen, and hosemen, 
145%, and drivers, engineers, stokers, and 
truckmen, 145%. In 1927, Hunter® noted 
that a good deal of difference existed among 
life-insurance companies in their experience 
with city firemen. He stated, “‘an impression 
exists that any extra hazard from their 
duties may be offset by the comparatively 
healthy life which they lead and that there 
is a different death rate among men in large 
cities and those in smaller towns. It seems 
desirable, therefore, to have a collective ex- 
perience on this group.” 
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A collective experience of life-insurance 
companies was published shortly afterwards. 
This Joint Occupation Study,® for 1928, 
presented the experience of a group of life- 
insurance companies on the mortality of 
insured city department firemen. Firemen 
returned a significant excess of deaths from 
all causes. There were 25,636 exposed to 
risk, giving 116 actual deaths compared with 
86.73 expected deaths from insurance tables. 
The ratio of actual to expected deaths was 
134+7%. The average of the company 
ratings was 135%. One-fifth of the group 
were specified as officers, but the mortality 
among them was the same as among the 
others. This excess was caused largely by 
increase in accidental deaths. 

Jenkins,” in 1930, reported his mortality 
investigation of the Firemen’s Mutual Aid 
and Benefit Association. Ninety per cent of 
the firemen were from the city of Chicago, 
and the period covered was from 1920 to 
1929, resulting in 23,642 man-years of ex- 
posure. Jenkins concluded that general 
mortality and accidental deaths were very 
high among firemen. He observed 362 actual 
deaths, compared with 271.2 expected on the 
basis of the American Men Select Table. 
This gave a ratio of actual to expected 
deaths of 1334%. 

Dublin and Vane examined the occupa- 
tional mortality experience of insured in- 
dustrial policyholders with a life-insurance 
company for the period 1922 to 1924. This 
information * was published in 1930. Spe- 
cific rates for each occupational group were 
not obtainable, and mortality ratios were 
used which were standardized for age (the 
standardized relative mortality index). In- 
sured city department firemen showed a 
reduced standardized relative index for 
respiratory tuberculosis, for pneumonia, and 
for other diseases of the heart. The indices 
for nephritis and for accidental and violent 
deaths were increased. The index for ac- 
cidental and violent deaths was nearly twice 
that for all insured industrial policyholders. 

Chajes, in a brochure ® on the occupational 
hazards in fire-fighting prepared for the 
International Labour Office in 1930, noted 
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that a “considerable number’ of firemen 
were pensioned at an age when othet work- 
ers were still able to carry on their occupa- 
tions. He mentioned several conditions 
which showed an increase in firemen, such 
as accidents, digestive diseases, arterioscle- 
rosis, and nervous diseases. No statistical 
data were offered, however, to support his 
views. 

The first Registrar-General of England 
and Wales, Dr. W. Farr, was greatly 
interested in the relationship between oc- 
cupation and mortality, Farr made some of 
the early attempts to study this relationship, 
and in 1861, the first supplement on occupa- 
tional mortality was published. This has 
been published every 10 years with the 
exception of 1941. None of the early sup- 
plements contained information on mortality 
in fire-fighters. Such data first appeared 
in the 1931 supplement,’ which was pub- 
lished in 1938. This data pertained to 
occupational mortality in “fire brigade 
officers and men.” During the three years 
1930 to 1932, registered deaths were com- 
pared with the expected number that would 
have occurred in this same class based on 
age standardized rates for all occupied men. 
The standardized mortality ratio (S. M. R.), 
which is the percentage ratio of the deaths 
actually registered to the standard deaths 
as calculated, was used when comparing 
occupational classes. The S. M. R. in fire- 
brigade officers and men was 97, which 
indicated that their general mortality was 
about the same as that for all occupied 
men in England and Wales. A “probably 
significant excess” of deaths from peptic 
ulcer and from cancer of the buccal cavity 
and pharynx was noted. Fire-fighters up to 
the age of 45 showed a significantly reduced 
number of deaths. The age group 45 to 54 
showed the highest excess of registered over 
standardized deaths, but this excess was not 
significant statistically. 

Information on occupational death rates 
(per 1,000 gainfully employed) in United 
States was published by the National Tuber- 
culosis Association’! in 1934. This was 
derived from a study of males 15 to 64 
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years of age in 10 selected states in 1930. 
Fire department workers numbered 35,468, 
with 238 deaths from all causes. This gave 
a death rate of 6.71 per 1,000 gainfully 
occupied firemen, compared with a rate of 
8.70 per 1,000 gainfully occupied men in 
all classes. These death rates, however, 
were not standardized for age. 

The Actuarial Society of America and the 
Association of Life Insurance Medical Di- 
rectors together published a study of insured 
deaths by occupation in 1938. No data 
on city department firemen were included 
in this report. 

In 1947, Dublin and Vane ™ reported on 
the mortality by cause of death in various 
occupational groups. The percentage distri- 
bution of deaths according to cause among 
city firemen aged 15 to 64 years, who were 
weekly premium-paying policyholders and 
who died in the years 1937 to 1939, was 
compared with the similar distribution of 
deaths for all white male industrial type 
policyholders. These standardized relative 
mortality indices were used as in their 
previous study for comparing mortality by 
occupation. When deaths were standardized 
for age, it was revealed that firemen died 
from cancer at the same rate as all industrial 
policyholders. They showed a reduced index 
for pneumonia. The index for principal 
cardiovascular-renal disease was the highest 
recorded but was not considered unduly 
high. Indices for organic diseases of the 
heart, nephritis, cerebral arteriosclerosis, and 
violence and accidents were all elevated but 
not considered high. 

Another report—a 1951 report“ of the 
Society of Actuaries on mortality and 
morbidity—showed that as an insured oc- 
cupational group, city department firemen 
demonstrated a higher mortality and a 
greater disability experience. 

The Massachusetts 1951 annual report on 
vital statistics © contained information on 
deaths by certain causes in occupational 
groups. The list of occupations used was 
that published by the United States Bureau 
of the Census. Data relating to city firemen 
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were included. There were 14,726 deaths 
in all occupied men; firemen accounted for 
96. The percentage of deaths from certain 
causes to total deaths from all causes may be 
compared without standardization for age. 
In comparison with all occupied men, fire- 
men showed a higher proportion of cardio- 
vascular-renal deaths (67% compared to 
55%) and a reduced proportion of deaths 
from respiratory diseases, from tuberculosis, 
and from digestive diseases. The proportion 
of deaths from accidents and violence, and 
from cancer were about equal. 

In 1954, the Government Actuary of 
England and Wales * stated, “Active fire- 
men are a selected body of men, in the sense 
that recruits. . . are accepted only if they 
are fit and serving men, . . . retire if their 
health is impaired. . . their mortality exclud- 
ing that due to injury whilst on duty, is 
much lighter than that of the general popula- 
tion as a whole. They have a risk of ac- 
cidental death, the order of size of which 
is 0.0003 at each age. The mortality of 
firemen pensioners, excluding those retired 
on account of ill health or injury appears 
to be no worse than that of the general 
population at the older ages.” 

The 1951 Decennial Supplement of the 
Registrar-General of England and Wales," 
published in 1958, noted, “Fire Brigade 
officers and men had a favorable mortality 
experience returning a S. M. R. of 81.” 
Deaths registered in the five years 1949 to 
1953 were compared with the expected num- 
ber which would have occurred based on 
standardized rates for all occupied men from 
the 1951 census population. Firemen showed 
a lower S. M. R. for tuberculosis, for cancer 
(all sites), for cancer of the lung and 
bronchus, for respiratory diseases, and for 
diseases of the digestive system. Deaths 
from cardiovascular-renal diseases and from 
accidents and violence were about the same 
in firemen when compared with all occupied 
males. 


Accidents and Violence 
For many years it was recognized that 


fire-fighting presented special risk from ac- 
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cidental and violent deaths. Many of the 
early insurance studies were concerned with 
the high accident experience in this group. 
In 1907, Hunter! found that 50% of deaths 
in insured firemen were from this cause, 
although total deaths were not increased. He 
recommended extra premiums for firemen 
on the basis of their accident experience. 
The rate of death of New York City fire- 
men in the actual performance of their duty 
was found to be the highest recorded for any 
city department.* Accidents made up about 
14% of all deaths in active firemen. Hunter ° 
noted that some life-insurance companies 
charged an extra premium for accidental 
double indemnity benefits for this occupa- 
tional class. Chajes, in his brochure® on 
firemen, prepared for the International 
Labour Office, noted that accidents and 
poisonings were the chief hazard. In the 
study of Chicago firemen from 1920 to 1929, 
Jenkins? found that there were 66 deaths 
due to accidents out of a total of 362 deaths 
(18.2%); over four-fifths of accidental 
deaths were occupational. The standardized 
relative index for violence and accidents 
reported by Dublin and Vane *?* for in- 
sured city department firemen fell from the 
high figure of 197.3 during 1922 to 1924 
to 112 during 1937 to 1939. This latter 
figure was low in comparison with other 
occupational groups. The Society of Actu- 
aries, in a 1951 report,’ noted that the 
risk of accidental death in insured firemen 
was high; they showed 12.4 accidental deaths 
per 10,000 exposed, compared with 5.4 
for all insured occupied men. No significant 
difference in mortality from violence and 
accidents between city firemen and all oc- 
cupied men was recorded in the report from 
Massachusetts or in the occupational 
mortality studies of the Registrar-General 
for England and 


Respiratory Diseases 


Respiratory disability represents the com- 
monest result of occupational exposure in 
the fire service. Despite this, mortality from 
respiratory disease has not shown an in- 
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crease. The Registrar-General of England 
and Wales found that it was significantly 
lower.!*17 Deaths from bronchitis and pneu- 
monia were less than for all occupied men, 
but the numbers involved were small. Dublin 
and Vane, in their occupational mortality 
studies,*!5 found that firemen had a low 
standardized relative index for pneumonia. 
The index of 58 for the period 1937 to 1939 
was one of the lowest in the occupational 
classes under consideration. Furthermore, 
the 1951 Massachusetts report?® showed 
that the mortality from respiratory diseases 
was proportionately less for city firemen 
than that for all occupied men. These find- 
ings, however, were not standardized for 
age. 


Pulmonary Tuberculosis 


The reactivation of latent tuberculosis by 
smoke and fire-gas exposure has been sug- 
gested by some writers.’* There was, how- 
ever, no evidence of an increased mortality 
from tuberculosis in city firemen. On the 
contrary, tuberculosis mortality is reduced 
in this group. Jenkins* found that the 
deaths from this cause were notably low 
under the age of 50. Over the age of 50, 
tuberculosis deaths were still low but the 
probable error was higher. City department 
firemen showed a reduced standardized rela- 
tive index for tuberculosis in the study by 
Dublin and Vane.$ Tuberculosis deaths for 
fire fighters in England and Wales were 
reduced in 1930 to 1932; the reduction 
noted 17 in the period 1949 to 1953 was 
statistically significant. The number of fire- 
men dying of tuberculosis in Massachusetts 
in 1951 was proportionately much less than 
for all occupied men.’ 


Gastrointestinal Diseases 


Mortality from cirrhosis of the liver, 
which was one and one-half times the normal 
for all occupied insured men, was noted in 
the 1928 Joint Occupation Study.* The 1931 
Decennial Supplement of the Registrar-Gen- 
eral for England and Wales showed an 
excess of deaths from digestive diseases. 
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The excess from peptic ulcer (11 compared 
with 4 standard deaths) in fire-brigade 
officers and men was “probably significant.” 
This excess was not borne out in the more 
recent report of the Registrar-General.” 
Chajes * wrote that digestive troubles were 
frequent in firemen and that their outbreak 
was favored by irregularity and sudden 
interruption of meals. When extinguishing 
fires firemen suffered from thirst, leading 
to consumption of cold drinks which formed 
a further cause of digestive upset. From the 
information given in the 1951 Massachusetts 
Vital Statistics Report, firemen showed 
proportionately fewer deaths from digestive 
diseases. 


Cancer 


Dublin and Vane,'* in their study of in- 
sured workers between 1937 and 1939, 
found no correlation between occupation 
and cancer in any occupational group. The 
standardized relative index in insured city 
firemen was 100, which was the same for 
all workers insured with industrial type 
policies. The Registrar-General of England 
and Wales found no difference in the total 
incidence of cancer for 1930 to 1932 be- 
tween fire-fighters and all occupied men aged 
20 to 65 years.” There was, however, a 
“probably significant” excess of deaths in 
fire-fighters from cancer of the buccal cavity 
and pharynx. On the other hand, during 
the period 1949 to 1953, firemen showed 
a favorable experience in mortality from 
all forms of cancer and from cancer of the 
lung and bronchus.™* Massachusetts firemen 
in 1951 showed the same proportion of 
cancer deaths to total deaths as all occupied 
men.!® In this case, however, age standardi- 
zation was not possible. 


Cardiovascular-Renal Diseases 


Interest in cardiovascular mortality in city 
firemen has arisen from claims that firemen 
develop these diseases as a result of their 
work. Medical authorities have stated that 
occupational factors in fire-fighting may 
either cause or aggravate cardiovascular- 
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renal disease. In some places today heart 
disease and hypertension in firemen have 
been recognized as compensable diseases. 

Skolnick,!* in a booklet on occupational 
diseases in fire-fighters, wrote, “the chief 
factors involved in producing coronary 
thrombosis among firemen are: (1) effects 
of smoke asphyxiation; (2) unusual stresses 
and strains, and (3) shocks superimposed 
on predisposing conditions, such as diseased 
heart valves and diseased blood vessels.” ™ 
No firemen can escape exposure to smoke, 
and, according to Skolnick, “smoke inhala- 
tion may have a damaging effect on his 
heart.” He presented a number of case 
histories. 

Day,’® in 1950, reviewed the relationship 
between fire-fighting and heart disease. He 
gave the following as factors which may in- 
fluence heart disease in firemen: (1) exces- 
sive strain after periods of inactivity; (2) 
intermittent bouts of anoxia, and (3) nerv- 
ous tension to sudden alarms. 

In 1953, Reich® stated, “sufficient evi- 


dence has been amassed in recent years sug- 
gesting the need for a wider acceptance of 
fire-fighting as an occupational factor in the 
production or aggravation of certain heart 


diseases.’ He listed these factors: (1) en- 
vironmental extremes of temperature and 
humidity; (2) stresses and strains; (3) 
trauma and shock; (4) burns, and (5) 
smoke and fire gases. After reviewing these 
factors, Reich concluded that, owing to their 
work, firemen were more likely to develop 
cardiovascular diseases or to aggravate an 
existing condition. His conclusion was based 
on experimental and clinical evidence. 
Statistical information on cardiovascular- 
renal mortality in firemen is limited. In their 
1930 report, Dublin and Vane * found that 
city firemen showed a low standardized 
relative index for “other diseases of the 
heart” but a high index for nephritis. Car- 
diovascular diseases as related to city fire- 
men were not listed. Jenkins? noted that 
the circulatory-disease death rate was high 
among firemen below the age of 50 and also 
in those retired on account of age. The 
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Registrar-General of England and Wales 
reported no excess mortality from diseases 
of the heart in fire-brigade officers and men 
for the period 1930 to 1932. For the period 
1949 to 1953 he again found no increase in 
cardiovascular mortality.17 In insured city 
firemen in the United States the standard- 
ized relative index during 1937 to 1939 for 
the principal cardiovascular-renal diseases 
was 125, according to Dublin and Vane.'* 
This was the highest index for any of the 
occupational groups listed. The authors 
wrote, “there is no apparent significance in 
these higher figures,” when referring to the 
index for cardiovascular-renal diseases. De- 
spite this, this finding has been cited*® as 
support for the view that occupational fac- 
tors in fire-fighting were the cause. In 
addition, they also noted that city firemen 
showed a higher index for organic diseases 
of the heart, for nephritis, and for cerebral 
hemorrhage, apoplexy, and paralysis. No 
common occupational hazard was pointed 
out. In the experience of the Kansas City 
Fire Department from 1942 to 1948, there 
were 21 deaths in both active and pensioned 
members.?® Of these, 19 were attributed to 
heart disease; 10 of these occurred in active 
firemen, 5 of whom were on duty. 


Summary and Conclusions 


Although claims have been made that, 
owing to occupational factors, city firemen 
experience an excess in deaths from acci- 
dental causes, from respiratory causes, and 
from cardiovascular-renal causes, studies of 
occupational mortality in this group are 
limited. Most of the available studies, which 
have been carried out in the United States, 
were based on life-insurance records. Such 
studies of occupational classes involving life- 
insurance policies (often only a particular 
type) require special interpretation. The 


findings of the Registrar-General of Eng- 
land and Wales may be true for conditions 
there. They are not, however, wholly rele- 
vant to conditions on this continent where 
climate, employment practices, and other 
conditions are different. 
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A review of available studies pertaining 
to mortality in city firemen has been pre- 
sented. In general, the conclusions which 
may be drawn are as follows: 

1. Mortality from accidents is increased. 
This is true particularly in the early studies. 
Deaths show a decline and the excess is now 
not nearly so marked as it was formerly. 

2. Mortality from respiratory diseases in- 
cluding bronchitis and pneumonia is reduced. 

3. Mortality from tuberculosis is reduced. 

4. Mortality from  cardiovascular-renal 
diseases show no increase in some studies, 
while in others an increase is shown. In one 
insurance study firemen show the highest 
index of any occupational group, but no 
special significance is attached to this. 

5. Mortality from other causes, such as 
cancer and digestive diseases, does not differ. 

6. The general mortality is increased in 
some insurance studies primarily because of 
increase in accidental deaths. 

Any observed increase in deaths from 
accidents can be explained on the basis of 
special occupational risks. The reduction 
in deaths from respiratory diseases and from 
tuberculosis can be explained on the basis 
of their special medical selection and super- 
vision. Any increase in cardiovascular-renal 
mortality requires some explanation. That 
there is such an increase is unconvincing 
from the statistical evidence available. De- 
spite this, such diseases are regarded as oc- 
cupational in some quarters. 

In an attempt to assess the experience of 
city firemen, a study of deaths among active 
and pensioned members of a large city fire 
department was undertaken. This will be 
reported separately. 


Division of Industrial Parliament 


Buildings (5). 


Hygiene, 
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Jet Disperser for Compacted Powders in the One- to 


Ten-Micron Range 


ROBERT L. DIMMICK, Ph.D., Berkeley, Calif. 


Studies of the physiological response, or 
infectivity, of airborne dusts created from 
dried material, to be quantitative, should 
employ relatively monodisperse aerosols in 
the size range of efficient alveolar penetra- 
tion (ly-54).1 The creation of such dusts 
in a continuous flow and from unground 
material would permit studies similar to 
those employing the Wells type atomizer.’ 
Although many devices for dispersing dusts 
have been described, only two, the Wright * 
dust disperser and the Stanford quadrijet,* 
appear to have possible utility for these 
purposes. 

This paper describes an instrument, based 
on principles utilized in the quadrijet, which 
has created, from a variety of dry unground 
material, aerosols having as much as 40% 
of the material in the lp» range. Since some 
particles larger than 5y are produced, the 
device is not ideal in the above sense, but 
there is a sufficient quantity of particles 
produced in the lp-5y range to permit its 
use as a laboratory disperser of dried 
material for quantitative aerosol studies. 


Materials and Methods 


Material to be aerosolized is formed into a 
solid, cylindrical pill which is slowly eroded by a 
cyclonic air stream within the confines of three 
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small chambers. The pill is advanced into the 
vortex by a screw feed which permits the dispersion 
rate to be controlled. 

Description of Mechanism.—The disperser and 
the pill-forming mechanism comprise the two major 
parts of the instrument. The former consists of 
the barrel (A, Fig. 1), a head (B) containing a 
series of jets and compartments, the adapter cap 
(C), and the feed plunger (D), all of which fit 
inside the housing (E£) containing the screw-feed 
assembly (F). 

The pill-forming mechanism consists of the jet 
barrel (A), the end cap (G), the pressure-screw 
assembly (H), and three plungers, a short one 
used as a spacer, a long one (not illustrated) used 
as a tamping rod, and the feed plunger (D). 

Eighteen holes, drilled in the head wall, form 
the jet orifices; four jets are in the lower compart- 
ment (K), six in the middle (J), and eight in the 
upper (J). Each compartment is separated from 
the next by a plate with a centrally located hole. 
The barrel is made separable from the head to 
lighten the mass, and thus facilitate the weighing 
of the small amounts of powder, and to provide 
ease in cleaning. The adapter cap provides a firm 
seal against a small gasket to prevent air pressure 
from being applied to the bottom of the feed rod. 
A large gasket seals the feed screw and cap. 
Threads on the outside of the housing permits the 
unit to be inserted into a piping system or an 
aerosol test tank. 


Pill Formation.—Pills are formed by assembling 
the cap (G) on the short-thread end of the barrel 
(A) and inserting the short spacer, which is 
pushed against the cap with the long tamping rod. 
A small amount (10-20 mg.) of powder or dried 
material is placed in the barrel by means of a 
long narrow spatula and forcibly pushed against 
the spacer with the tamping rod. This step is 
repeated until at least 50 to 100 mg. have been 
inserted. The tamper is removed, the feed rod 
inserted, and the pressure screw (HH) is affixed to 
the long-thread end of the barrel. The screw is 
then tightened to the desired tension * by means 


*In our experiments 7.5 in. lb. of torque applied 
to the dry bacteria produced pellets having a bulk 
density of 0.9. The applied pressure was about 
2X 10*y. 
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of a torque wrench (Snap-On Tool Company, 2705 
Market St., Oakland, Calif.) and held for at 
least 30 seconds or until slippage seems to have 
ceased. The cap, the pressure screw assembly, and 
the spacer are removed, but the feed plunger is 
left in place as part of the jet assembly. 

All operations of pill-forming and powder 
handling should be conducted in a dry-box, and all 
jet and pill-forming equipment, as well as dried 
material, should be stored in a vacuum desiccator. 

Aerosol Production—The jet unit is assembled 
by affixing the head (B) to the short-thread end 
of the barrel and the adapter cap (C) to the other 
end; the whole unit is screwed firmly into the 
housing (£). The feed-screw assembly is then 
affixed so that when fully tightened on the housing 
the feed-screw has made firm contact with the 
feed rod. 

A source of bone-dry, filtered, compressed air 
(or water-pumped nitrogen) is connected to the 
housing through a reducing valve capable of regu- 
lating pressures of from Oy to 20y and flow rates 


~ + Oil-pumped nitrogen, though somewhat drier, 
contained fumes which interfered with light-scatter 
measurements. 
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1.— Details of 


Fig. 
powder-packing device 


(upper) and disperser 
(lower). F is a 10/24 
I screw; H is a 10/32 


screw. Head 12 was 
at) 


similar to Head 11 (illus- 
trated). Head 4 (Table 
135 
“ 


1) utilized an inverted 
cone and two additional 
solid baffles between Sec- 
tions J and J and be- 
tween J and the cone. 


ORIFICES NO 75 DRILL 


of from 0.4 to 1.5 cfm. The disperser is attached 
to an aerosol chamber, and air pressure is slowly 
applied to the jet. Pressures required for effective 
dispersion vary with the nature and moisture con- 
tent of the material, the packing tension, and the 
desired rate of delivery. The most effective con- 
trol is obtained when the top of the pill is just 
below the level in the barrel where erosion (at a 
given pressure) occurs, and the pill may then be 
advanced until aerosol is being produced. If the 
charge is started too high in the barrel rapid 
erosion may occur before the desired driving pres- 
sure has been applied. Under ideal conditions no 
visible aerosol emerges from the jet exit, but 
aerosol output may be monitored by some type 
of sensitive light-scatter device. 

Additional Methodology.—Materials utilized to 
produce aerosols were (1) 24-hour cultures of 
Serratia marcescens (SM) grown in heart infusion 
broth (Difco) (HIB) and freeze-dried after the 
addition of sucrose to 4% (weight to volume) and 
(2) pelletized and gel-dried SM as prepared by the 
Western Utilization Research Branch of the De- 
partment of Agriculture*’ (WUR). In addition, 
heat-killed and freeze-dried spores of Coccidioides 
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immitis, sodium, chloride crystals, and sodium bi- 
carbonate crystals were aerosolized to test the 
utility of the instrument. 

Dispersers were attached to the aerosol cham- 
bers *® either by a metallic connector or by a 1 liter 
glass flask fitted with electrodes. In one series, 
aerosols were dispersed simultaneously into two 
test tanks through yard-long 34 in. copper pipe. 

Particle sizes were determined by the light- 
scatter decay (LSD) method previously described © 
or, for qualitative comparison, by the microscopic 
examination of samples collected on slides or cover 
slips by impaction or electrostatic methods. 

The number of viable organisms within the 
aerosol was determined by standard methods? of 
impingement, slit sampling, or by electrostatic 
collection on aluminum foil with subsequent serial 
dilution in peptone and viable-cell determination on 
BAB plates. Reconstitution of freeze-dried cul- 
tures, pelletized material, the packed pills, and 
powdered samples from the foil was accomplished 
by suspending the dried material in 1% peptone 
water for 20 minutes prior to viable-cell determi- 
nation. 


Results 


Generally the aerosols required 10 to 20 
minutes of continuous dispersion from the 
jet to attain a concentration level suitable 
for size determination by the LSD method, 
but periods of continuous dispersion as 
long as two hours have been accomplished. 
Aerosol was produced in rapid puffs and 
bursts of more or less dense concentration 
indicating that for animal exposures a 


mixing chamber should be used to obtain 
a more constant flow. Weight loss experi- 
ments showed that dried bacteria could be 
dispersed at rates varying from 0.2 to 4 mg. 
per minute. 

Data pertinent to both physical character- 
istics (Tables 1 and 2) and recovery of 
viable bacteria (Tables 3 and 4) have been 
obtained. Sets B and E (Table 2) are 
statistically identical and typify results ob- 
tained when the units were operated under 
the most suitable conditions. The average 
mass median diameter of these sets was 
2.88». There is a significant difference, 
however, between these sets and either Set C 
(1.63; stripping action of the yard-long 
pipe) or Set D (4.07; moisture in material 
caused by open storage in a dry box). 
Set A, from the Stanford jet, and Set F, a 
Wells-type atomizer using liquid menstruum, 
are included for comparative purposes. 

Set G was obtained from heat-killed and 
freeze-dried arthrospores of C. immitis. 
Although the aerosol decay rate indicated 
particles of about lp in size, microscopic 
examination of airborne particles showed 
only the presence of apparently undamaged 
spores 


No special treatment, other than storing 
the salts for two days in a vacuum desic- 
cator, was required to disperse NaCl and 


TABLE 1.—Material and Dispersion Conditions of the Aerosol Series Listed in Table 2 


Dispersion 
Material Unit 


Dried SM Stanford jet 10-20 


Dried SM NBL Head 4 (foot- 
note, Fig. 1) 
NBL Head 4 


2.5-10 


Dried SM 2.5-10 


Dried SM NBL Heads 11 and 
12 

NBL Heads 11 and 
12 


Wells atomizer 


Dried SM 


24-hr. culture in 
HIB 

Heat-killed freeze- 
dried spores, C. 
immitis 

NaCl 


NBL Head 11 


NBL Heads 11 and 
12 


NaHCO, NBL Head 11 


Driving Air 
Pressure, 


Torque Tension 
on Pill 


Storage 
Condition 


Hand packed 
(estimated by feel) 
Hand packed 


Evacuated ampules 
Evacuated ampules 


7.5 in. Ib. Open in dry box Dispersed 
through yard- 
long pipe 


7.5 in. Ib. Open in dry box 


7.5 in. Ib. Vacuum desiccator 


Evacuated ampule- 
vacuum desiccator 


Vacuum desiccator 


Vacuum desiccator 
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3 
5 
Mise 
D 2.5-10 
E 2.5-10 
G 2.5-7.5 5 in. Ib. 
| H 2.5-7.5 5 in. Ib. 

2.5-7.5 5 in. Ib. | 
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TABLE 2.—The Physical Attributes of Powdered Aerosols i by the 
NBL Powder Disperser Expressed as Mean Val 


Size Range 


Medium Large 


Size, 
(% 8D) 


Series 
(No. Runs) 


MMD 
(% 8D) 


MM’D 
(% SD) 


Mass, % 
(% SD) 


Size, 
(% 8D) 


Mass, % 
(% SD) 


(% 8D) (% 8D) (% SD) 


(39) (32.2) (29.7) (45.9) (25.3) (88.6) (19.8) (31.3) (23.3) (26.6) 


B 3.21 5.74 3.63 1.24 32.1 4.20 24.4 10.2 43.4 
(23) (39.8) (36.7) (32.2) (16.8) (32.1) (21.4) (42.6) (24.3) (37.0) 
c 1.63 3.66 2.61 1.12 39.6 4.5 37.2 9.97 23.8 
(28) (38.0) (34.1) (44.0) (13.3) (23.5) (16.4) (29.5) (26.4) (45.3) 
D 4.07 6.67 4.68 1.08 24.6 4.68 30.1 12.6 48.2 
(16) (31.6) (31.7) (23.0) (10.1) (37.2) (14.7) (46.5) (19.0) (27.3) 
E 2.66 5.16 3.06 Ll 31.9 4.40 39.7 10.2 27.8 
(33) (46.6) (34.6) (38.8) (12.6) (36.9) (11.1) (37.3) (20.0) (53.5) 
F 1.32 2.05 1.19 1.32 71.8 4.03 27.9 a sees 
(12) (10.0) (15.6) (23.2) (10.0) (10.6) (16.9) (28.1) oman neee 
G 1.18 51.5 3.80 30.1 11.5 25.0 
H 1.93 3.88 2.75 1.00 34.0 3.41 37.7 8.1 28.2 


(6) 
I 
(6) 


* MMD = Mass median diameter; MM’D = Mass mean diameter; SD’ = A measure of the range of sizes within a given aerosol’ 
%SD = A measure of the range of values within a set (listed as percentages for comparative purposes). 

Size ranges and percentages calculated as described in Reference 5. Density assumed for the bacteria and spores was 1.2; for 
NaHCO, and NaC! it was 2.2. 


NaHCQs crystals (Sets H and 1). Micro- The possibility that the day-to-day vari- 
scopic examination of aerosol samples ability (noted in Table 2 as the SD) might 
showed some needle- and flake-shaped par- have been influenced by electrical charges 
ticles in the 10y-20n range; since these on the particles was investigated by mount- 
particles fell somewhat slower in air than 

corresponding spherical particles,’ the sizes Taste 4.—Recovery of Serratia Marcescens from 
listed in the Tables are smaller than other om 
sizing methods might indicate. 


Collected on the Charged Foil 


No. Viable —— 
TaBLe 3.—Recovery of Serratia Marcescens from Organisms/ Viable 
Powdered Aerosols Dispersed by the NBL Jet: Mg. of Pill Weight, Organisms/ % 
Collection by Impinger X 108 Mg. Mg. X10* Recovery 


12.0* 2.2 18 
No. Viable Organisms/ Liter 12.0 1.6 3.0 26 


Organisms/ 61.0 2.6 2.3 7 
Mg. Mg. of Pill Theoretical Recovered % 55.0 3.2 8.4 15 
Dispersed 108 (No. X104) (No. X10‘) Recovery 58.0 1.2 44 7.6 
85.0 1.2 14 1.6 
4.7 14 66 4.5 6.8 60.0 ¢ 1.5 3.5 5.8 
3.9 24 94 1.5 1.6 36.0 1.2 4.5 12 
3.0* 17 51 2.0 3.8 58.0 ¢ 0.2 0.25 0.4 
16.0 6.6 1000 29.0 2.9 25.0 0.1 0.92 3.7 
8.1 8.3 670 67.0 1.0 25.0 0.3 0.86 3.4 
3.2 27.8 1850 6.7 04 30.0 0.2 0.45 1.5 
2.9 25.0 700 6.7 1.0 ane 


25.0 


Mean 


* Stored under “‘dry-box” conditions but not same batch as 
in Table 3. 


+ Stored under vacuum, but different batch than that in- 
* Stored under “‘dry-box”’ conditions. dicated by ¢. 


+ Stored under vacuum. $ Same aerosols as t, Table 3. 
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Small 4 

4 

(18.6) 33.5) (46.1) ( 5.0) (22.2) (32.2) ( 9.54) (18.8) (45.3) Le 

1.85 3.49 2.26 1.20 36.2 3.45 47.6 8.4 16.1 : 

(27.0) (24.9) (38.4) (16.6) (35.3) (20.5) (19.2) (17.5) (29.1) | 

3.3 800 10.0 1.3 8.2 
3.1 30.0 1200 9.2 0.8 
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Fig. 2.— The relation- 
ship of the ratio of the 
weights of dry aerosol 
collected on charged elec- 
trodes to the potential. 
One electrode was 
grounded to the jet body 
and to the metal walls of 
the aerosol tank. Elec- 


WEIGHT COLLECTED ON CHARGED ELECTRODE 
WEIGHT COLLECTED ON GROUND ELECTRODE 


° 


trodes were 34 in. in di- 
ameter, about % in. apart, 
and 1% in. from the jet 
exit. 


= 
| l i 
= +4 +2 -2 


ELECTRODE CHARGE IN KILOVOLTS WITH RESPECT TOGROUND 


ing electrodes fitted with weighed aluminum 


foil disks within the glass flask used as a 


mixing chamber. One electrode was 
charged, either positively or negatively, with 
respect to the grounded jet housing and the 
other electrode. The ratio of the weights 
of material collected on the disks during 
dispersion versus the potential applied to 
the one electrode is plotted in Figure 2. 
The result was unusual,’ since there was 
a predominance of positively charged mate- 
rial (about 4 to 1), and a positive potential 
of about 800 volts was required to equili- 
brate the weights collected. There was no 
apparent relationship between the variability 
noted in Figure 2 and the subsequent be- 
havior of the aerosol. 

Some knowledge of the mechanism of 
action was obtained by measuring pressure 
within the head by a small Pitot tube. It 
was found that air was being drawn into a 
low-pressure area in the center of the 
vortex. This air stream, opposed to the 
direction of the driving air, extended from 
the exit tip to the surface of the pill and 


20/12 


provided recirculating action within each 
chamber. 

Recovery of viable cells from the aerosols 
(based on the theoretical number per liter) 
by impingement at “zero” aerosol time 
varied from less than 1% to 6% and aver- 
aged 2.2% (Table 3). Higher recoveries, 
as much as 28%, were obtained from mate- 
rial collected on the charged foil and aver- 
aged 8.2%. Some loss of viability was 
caused by the pill-forming step. Recoveries 
have varied from 10% to 80%, with a mean 
recovery of 60%. 


Comment 


As described, the instrument should be 
able to disperse a variety of solids, either 
from the preground state or from unground 
soft crystals or amorphous material. Since 
some variability in aerosol characteristics 
seems inherent, the particle size should be 
ascertained for each aerosol used in animal 
experiments. 

The packing step, which has been found 
to be quite critical, apparently creates a 


Vol. 20, July; 1959 


| 
| re) 
= | ° 
> 
| © 
5 | ° 8 
3 
2 re) | 
! 
| | 
5 ° | 
3 
: 
: 
: 


JET DISPERSER 


network of more or less equivalent stress 
points within the material which are easily 
broken by the vortex action. There appears 
to be an optimum pressure for each type of 
material; one which produces the most 
fractures without causing the pill to be- 
come too difficult to erode. With the dried 
organisms the freezing step probably 
caused areas of varying hardness, and, 
since only a small portion of the top layers 
of the pills was utilized in forming an 
aerosol, it is unlikely that the eroded por- 
tions were identical, either between pills 
or between layers of the same pill. 

The following limitations, especially in 
regard to their influence on the particle 
dimensions reported here, should be noted: 
1. Since aerosol dispersion required several 
minutes, a portion of the larger particles 
must have disappeared from the aerosol 
before the sizing was accomplished. 2. The 
operation of the dispersers outside the 
chambers, with the necessary adapters, un- 
doubtedly caused some loss of the larger 
particles. 3. Many of the particles mi- 
grated to grounded surfaces, as within the 
metallic adapter or the copper tube, and 
were lost to the aerosol. Insulation (elec- 
trical) of the jet housing increased this 
migration. 4. The use of coated slides has 
shown that larger particles are projected 
horizontally from the cone tip, whereas 
smaller ones follow the air stream more 
faithfully; thus, objects near the jet may 
remove select portions of the aerosol. 

Recovery values listed here, since they 
were obtained for only one organism grown 
under restricted conditions, should be con- 
sidered as a qualitative measure of the abil- 
ity of the instrument to produce viable 
aerosols rather than as an absolute criterion. 
Growth media, culture age, as well as stor- 
age and aerosol environment, should be 
studied for each strain to be aerosolized. 
The rather low recoveries are no barrier 
to utility, since numerous aerosols having 
initially 10° organisms per liter, and after 
five hours as high as 10? per liter, have been 
produced. Though the particles were not 
as small or as uniform as those created by 
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a Wells-type atomizer, there was a sufficient 
portion of the aerosol mass in the lp-5y 
range to make the disperser suitable for the 
investigation of dust-borne respiratory dis- 
eases. 


Summary 


A description is presented of a labora- 
tory-type device capable of dispersing a 
variety of dried materials in the form of 
aerosols having particles in the lu-10p size 
range and having mass median diameters of 
about 3u. The technique involves forming 
the dried material into a cylindrical pill 
under controlled conditions and then caus- 
ing the material to be eroded slowly by the 
vortex action of an air stream from a series 
of jets arranged in three different compart- 
ments which are separated by plates having 
centrally located holes. Particles must over- 
come the centrifugal force of the vortex to 
enter each succeeding compartment. Dis- 
persion rates between the limits of 0.2 to 
4 mg. per minute can be regulated by the 
feed rate of the charge and by the pressure 
of the driving air (2.5y to 20). 

Recovery of viable cells from prepara- 
tions of dried Serratia marcescens has var- 
ied from an average of 2%, when sampling 
was by impingement in broth, to about 8%, 
when material was collected electrostatically. 

Aerosols generated by the device have a 
large number of charged particles, and the 
majority of these possess a positive charge. 

The disperser should be suitable for 
studies of the infectivity and stability of 
dust-borne organisms. 

Mr. Stephen Dunn gave assistance during the 
experiments; Mr. Louis Mergel assisted with 
machine work and design suggestions; Dr. D. 
Pappagianis supplied the heat-killed spores; Messrs. 
R. P. Graham and A. B. Sheppard, of the U. S. 


Department of Agriculture, made most of the dried 
organisms available. 


Naval Biological Laboratory, School of Public 
Health, University of California. 
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Effects of Site of Injection and Radiation on 
Toxicology of Didymium Nitrate 


G. S. MELVILLE Jr., Ph.D.; T. P. LEFFINGWELL, M.A., and Q. L. HARTWIG, Ph.D., Randolph Air Force Base, 


Texas 


Introduction 

The implications of an explosive reactor 
accident which may subject persons to the 
combined injury of ionizing and thermal 
radiations plus fission products from the 
element cores led to studies of yttrium and 
lanthanum nitrate as toxic agents in rats.' 
Several routes of administration were used, 
and Co irradiation was given to certain 
groups in addition to the chemical com- 
pounds. Since it would be hard to imagine 
a single element being produced in a reactor 
accident or nuclear detonation, this study 
presents the results of treating animals 
with didymium nitrate. Didymium is a 
well-known mixture of the rare-earth group 
elements and contains both yttrium and 
lanthanum, in addition to other elements. 
The experimental parameters are identical 
with those used in the first experiments 
with single elements but with the additional 
testing of implanted sand on surgically 
wounded animals and the observations of 
wound healing without the added complica- 
tion of irradiation. 
Received | for publication Sept. 15, 1958. 
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TABLE 1.—Approximate Composition of Contained 
Rare-Earth Oxide in Didymium Materials * 


Rare-Earth Oxides 


Other rare-earth oxides... 


* Lindsay Chemical Co., West Chicage, Ill., Bulletin D-1. 


Materials and Methods 


Female Sprague-Dawley rats used in this experi- 
ment were obtained in a large shipment from a 
commercial supplier. The colony was maintained 
in air-conditioned quarters on Wayne Lab Blox 
“R” Pellets and water ad libitum throughout the 
experiment. The rats were housed in groups 
numbering less than 20, in cages 20X20X8 in. 

Didymium nitrate solutions, when appropriate, 
were made up with sterile distilled water just be- 
fore injection. Intraperitoneal injections were 
made on the ventral surface of the rat 2 in. below 
the rib cage. Subcutaneous injections and in- 
cisions for wounds were made on the back just 
above or slightly back of the pectoral girdle. Prior 
to all injections or incisions, the rats were 
anesthetized with intraperitoneal injections of 
pentobarbital (Nembutal) as a dose of 4 mg/100 
gm. of body weight. The wound was formed by 
scalpel on a shaved area of the back. After swab- 
bing with a tincture of ethylmercurithiosalicylate 
(Merthiolate), a 1 in. incision was made and the 
material placed within the wound in powder form. 
The incision was closed with Holdlite wound clips 
and then the area covered with Spraygel. 

Irradiated animals received Co” 
dose rate of 800 r per minute. 


y-rays at a 
The exposure 


TABLE 2.—Protocol 


Subcutaneous Injection Study * 


Di(NO,)ssH:0, NaNO, 
160 Mg. 160 Mg. 


0.9 % 
NaCl 


No. rats/group 4 4 4 
Wound Study 


Sand 6H:0 
+ Di(NO)» + 
Sand, 800 r, 6H:0, 800 r, 
400 Mg/ 400 Mg/ 400 Mg/ 400 Mg/ 
Kg. B. W. Kg. B. W. Kg. B. W. Kg. B. W. 


No. rats/group 4 4 4 4 


* Total volume for each injection was 0.8 ml. 
t All materials in wound study administered as powder. 
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Treatment 
4 
Sond 4 | 
Wound 
£ 0. 
© |+800r Wound | 
Fig. 1—Thirty-day lethality in ir- Di(NO,),6HO) 
radiated and normal rats treated with 2» 
Qe g00r 22 
oO 
DIINO 
Lp 
800r 8 
Control 8 


2-4 6 8 10 (2 14 16 20 22 24 26 28 30 
Days Post Treatment 


facility* and chemical dosimetry* used have been _ Fig. 2-—X-ray of abscess after subcutaneous 
described elsewhere. injection of 160 mg. of didymium nitrate. 


Didymium nitrate-6H:O was obtained from the 
Lindsay Chemical Company. A typical analysis is 
shown in Table 1. 


Results 


A. Intraperitoneal Injections of Didymi- 
um Nitrate in Presence and Absence of 
Whole-Body Radiation—The rare-earth 
and radiation program was carried out as 
outlined in Table 2. Appropriate rats were 
exposed to 800 r of Co® y-rays. Four 
hours later, rats in all groups were anesthe- 
tized with pentobarbital and given injec- 
tions of didymium nitrate6H2O in water 
at the dose of 400 mg. per kilogram of body 
weight. In the group of 21 rats receiving 
didymium alone, only 3 animals died—on 
Days 3, 5, and 9 (Fig. 1). In the group 
of 22 rats receiving didymium +800 r, 20 
animals died. These deaths occurred in two 
major periods; 12 animals died from Days 
2 to 6, with the maximum of deaths on 
Day 4, and seven animals died from Days 
10 to 13, with maximum number of deaths 
on Day 10 (Fig. 1). A ,? statistical treat- 
ment of the combined numbers was ac- 
complished, and the difference in mortality 
is significant (P<0.01). 

B. Subcutaneous Injection of Aqueous 
Solutions of Didymium Nitrate, Sodium 
Nitrate, and Saline.—Prior to receiving in- 
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in 


Fig. 3—Wound occurring at the site of a sub- 
cutaneous injection of didymium nitrate. 


jection, all rats were anesthetized with 
pentobarbital. The subcutaneous injection 
program was carried out in accordance 
with Table 2. Up to Day 30, neither so- 
dium-nitrate- nor saline-injected rats exhib- 
ited any signs of epilation or abscess 
formation and 
was normal. 


their general appearance 
In the animals receiving the 
didymium, epilation and necrosis in the area 
of injection were evident in three animals 
by Day 8. A fourth rat demonstrated a 
large nodule laterally behind the right front 
leg; this nodule was necrotic and epilated. 
By Day 10, all animals possessed nodules 
and these areas of abscess were draining. 
In Figure 2, an x-ray plate is shown which 
demonstrates clearly the abscess present 
in these rats by Day 10 post injection. 
Further examples of the appearance of the 


Melville et al. 


nitrate. 


rats receiving subcutaneous material may 
be seen in Figures 3 and 4. The condition 
of these animals remained the same insofar 
as could be visibly observed from Day 10 
to Day 30. 

C. Effect of Didymium Nitrate, Sodium 
Nitrate, and Sand on Wound Healing.—All 
of the rats in this group were anesthetized 
with pentobarbital. Once the incision was 
made, the powdered material was placed in 
the wound, the incision closed with wound 
clips, and the area covered with Spraygel. 
Fifteen days post treatment, all wounds 
which had been impregnated with sodium 
nitrate and the animals irradiated with 800 


r were healed. Eight animals received 
sand (washed with distilled water and 


dried), and four of these rats were given 
800 r Co® y-rays. Two of the four ir- 
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site of a subcutaneous injection of didymium 


radiated animals were dead by Day 13 
(Fig. 1), whereas all of the rats which were 
not irradiated survived 30 days. These 
wounds were healing well by Day 6 post 
treatment, and progress appeared entirely 
normal. By Day 30, no evidence of incision 
or implant could be seen (Fig. 4). The 
irradiated animals proceeded in the same 
manner, except at a somewhat slower rate 
and with a slight loss in weight during 
Week 2 post irradiation. 

Seven animals received didymium nitrate’ 
6H2O in wounds. Four of these rats were 
irradiated with 800 r of Co™ y-rays. 
Through Day 7 post irradiation, healing 
proceeded in an apparently normal manner 
and could not be distinguished visually 
from the sand- or sodium-nitrate-treated 
animals. On Day 8, two rats in each group 


Dt (NO,), 6H,0 
DI (NO), 6HO 
200, 


~ 


GNNOM 
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had small nodules near the wounds; the 
irradiated animals appeared sick. On Day 9, 
all wounds in these two series were draining 
and starting to reopen and the first of 
two animals receiving didymium + 800 r 
died. On Day 10 and Day 11 post incision, 
draining, inflammation, and irritation were 


noted in all six survivors. The second 
irradiated rat died on Day 21. Figure 5 
shows the condition of four typical wound 
animals on Day 30 after the treatment. 


Comment 


It is interesting to note that while only 
the larger groups of animals gave statistically 
significant results, all the groups which 
receive radiation plus didymium show 
greater mortality than those receiving chemi- 
cal material alone. In the intraperitoneal 


Fig. 5.—Appearance of 
typical wound animals 30 
days after implantation of 
sand or didymium nitrate. 
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injection groups, additivity—indeed, syner- 
gism—of radiation and didymium is evident 
and is similar to the results indicated in 
experiments with yttrium and lanthanum 
alone. Further comparison between these 
two studies has not been made, since 
different sexes have been used. 

In the experiments with didymium, the 
contribution of yttrium to the observed 
mortality must be essentially ruled out, since 
there is so very little present (Table 1). 
Neodymium and praseodymium are major 
constituents of didymium; like other rare 
earths, they are reported to be poorly 
absorbed from the gastrointestinal tract.* 
Maxwell® has reported that in the rat the 
intravenous dose of Pr( NOs), is 
approximately 12 mg. per kilogram of 
body weight. Subcutaneous injection of 
praseodymium chloride in the mouse re- 
quires 2,500 mg. per kilogram of body 
weight to reach an LDso9 mortality.* Some 
four hours after subcutaneous injection of 
Ce and Pr, less than 1% of the dose had 
been absorbed and most of this portion is 
in the bone.* Neodymium appears to be 
even less toxic subcutaneously than Pr by 
about one and one-half times. Extremely 
reliable information on the LDs50/30 dose in 
rats for the intraperitoneal injection of 
elements such as Nd, Pr, Gd, and Sm does 
not appear to be currently available. Kyker 
and Cress have very recently reported on 
the intravenous toxicity of these elements.’ 
Kyker also reports that the elements Y and 
La are much more toxic intraperitoneally 
than previously supposed. 

Certainly, it would appear that, insofar 
as comparisons can be attempted with studies 
such as those accomplished in male rats 
with Y and La,’ the qualitative and quanti- 
tative effects of didymium are the same 
as these elements when radiation is not 
involved. In the presence of radiation, 
didymium is probably much more danger- 
ous. It is presently impossible to state what 
the contribution of the additional elements 
in the mixture may be or the distribution 
of this contribution. 


Melville et al. 


In our previous studies, all animals which 
were subjected to the implantation of 
material in wounds were also irradiated. In 
this experiment, sand and didymium were 
implanted in groups of animals which were 
not irradiated. Results indicate that the 
irradiation causes some mortality in 30 days 
which is not seen in the nonirradiated 
animals. Whether or not the irradiation 
definitely complicates the clinical picture of 
the wound healing is extremely difficult to 
assess; it would appear that there is a 
somewhat delayed response in the irradiated 
rats. 

It is very probable that the use of less 
soluble salts of the rare-earth elements, 
such as the oxides, would alter these results 
considerably and indeed be more specific to 
a reactor accident. A study is presently 
under way which compares the effects of the 
oxide and the nitrate of a rare-earth mix- 
ture. 


Summary 


The rare-earth mixture known as didy- 
mium (as the nitrate) has been administered 
to rats intraperitoneally, subcutaneously, 
and in wound implantation. Mortality and 
clinical sequelae have been observed. 

When groups of these animals were sub- 
jected to 800 r of Co™ y-irradiation, 
mortality was increased in all treatment 
groups. This increase statistically 
significant in the intraperitoneal experiment, 
and the combined effect appears to be 
synergistic. 

Mr. R. W. Riess and Mrs. L. Jordan gave as- 
sistance. 


School of Aviation Medicine, USAF. 
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CAPT. LLOYD B. SHONE (MC), U. S. N. 


Introduction 


The need for conducting occupational 
health programs in the military services for 
promoting and maintaining the physical and 
mental health of both military and civilian 
personnel employed in industrial type 
activities, through the combined practices of 
occupational medicine, dentistry, nursing, 
health, and safety engineering, cannot be 
overemphasized, It has been shown that, in 
addition to other benefits, such programs 
further the efficient utilization of industrial 
manpower, assist in establishing a condition 
of readiness in the military forces, lower 
production costs, improve morale of person- 
nel, and bring about monetary savings for 
them. 

In conducting an occupational health 
program, the importance of developing good 
occupational health statistics should be 
stressed in order to evaluate the efficiency 
and effectiveness of the program. Factual 
information obtained from statistics may be 
used to aid in pointing out areas where 
some special attention or further emphasis 
is indicated in an endeavor to lower un- 
usually high or excessive incidence rates, 
such as those that may occur from occupa- 
tional traumatic or occupational 
conditions. 

The Naval Bureau of Medicine and 
Surgery receives quarterly reports from 125 
naval industrial type activities employing 
300 or more civil-service employees in ad- 
dition to military personnel. These reports 


medical 


Submitted for publication Sept. 13, 1958. 
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Occupational Health Statisties 


are sent to the Bureau on a form entitled 
Occupational Health Data Sheet. From 
data obtained in this manner occupational 
health statistics are developed and published 
quarterly in the Bureau’s Journal, Statistics 
of Navy Medicine (NAVMED P-5028). 
The publication is sent to all naval activities. 
In this manner, personnel engaged in oc- 
cupational health practices in field activities 
have an opportunity to review and make 
comparative studies of occupational health 
incidence rates occurring in similar industrial 
type activities. 


Action Taken to Improve Reporting of 
Occupational Health Data 


In order to improve reporting of occupa- 
tional health data, the Occupational Health 
Data Sheet Report Form has been revised 
by the Medical Statistics Division and the 
Occupational Medicine and Dispensary 
Division of the Bureau of Medicine and 
Surgery (Figs. 1 and 2). In addition, an 
Instruction, defining the terms used and 
describing the manner in which the various 
parts of the newly revised Occupational 
Health Data Sheet Report Form is to be 
completed in making out the Report, has 
been promulgated to all naval industrial 
type activities (BUMED Instruction 
6260.7A). Some objectives for revising the 
Occupational Health Data Sheet Report 
Form and writing the new Instruction were 
to reduce the amount of work involved in 
submitting the Report, to develop more 
accuracy in reporting, and to make reporting 
more uniform. 

The amount of work involved in sub- 
mitting the Occupational Health Data Sheet 
Report was reduced by cutting it down 
from a four-page report to a two-page re- 
port, deleting portions that were not being 


29/21 


i 


A. M. A. ARCHIVES OF INDUSTRIAL HEALTH 


utilized in developing occupational health sent to all naval industrial type activities 
statistics, and changing it from a monthly describing in detail the manner of com- 
to a quarterly report. pleting the revised Occupational Health Data 

The accuracy and uniformity was im- Sheet Report, stating when it should be 
proved upon by an Instruction which was submitted, placing the responsibility for its 


OCCUPATIONAL HEALTH NAME OF ACTIVITY QUARTER COVERED DATE ~ REPORTS CONTROL 
DATA SYMBOL 


SHEET 
NAVMED-576 (Rev. 1957) MED-6260-1 


I. Average number of personnel: 


Civilian 


II. Injuries and medical conditions: 


Military Civilian 


Medi- Medical 
Type of case Inju-| cal Injuries conditions 
IVB IvB 


F H I J K 


New cases 
Lost-time cases 
Days lost 
Treated on job 
Referred or admitted E 
Days lost 


NONOCCUP ATION AL 


III. Occupational medical conditions: 


Occupational 
medical con- 
ditions due | Total | Mili-] Civil- Hosp.| Home| change 
tary ian of job 


A : B c D E I J K 


bolvents,oils&greas 
Acids and alkalies 

Explosives 

Fiberglass 

Other 

Dusts 


Mists and fumes 
DUSTS, FUMES, 
GASES, MISTS, Organic vapors 


LACK OF OXYGEN 
Gases 
Other 


Actinic rays 
Tonizing radiation 


PHYSICAL AGENTS Noise 


Number of cases Disposition 


Heat,cold,&pressure 
Other 

Fungus infections 
OCCUPATIONAL etanus 


EXPOSURE TO 
INFECTIOUS Anthrax 
AGENTS 


(Lines 8-27) 


Fig. 1—Revised Navy occupational health data sheet form (page 1). 
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preparation, and by defining and explaining 
terminology used. The following are ex- 
amples of a few definitions : 

Occupational Injuries —These are condi- 
tions that occur while on the job and are 


interpreted as traumatic conditions, varying 
in degree of severity, which are usually the 
result of an accident, such as a blow or a 
fall. They are generally instantaneous and 
the result of a single violent occurrence. 


IV. Physical examinations: 


Physical examinations Military | Civilian 
A Cc D 
Preplacement 


Special 
Periodic 


V. Special programs: 
Program Components 
A : B 
Photofluorograms and X-rays 


Suspicious findings 


Clinical investigation required 


Number performing eye hazardous work 


Refractions performed 


Corrective-protective & plano spectacles provided 


Total eye injuries 


Number lost-time cases 


Number receiving auditory screen tests 


Audiometric tests performed 


Number found having defective hearing 


Personnel exposed in noise-hazardous areas 


Number supplied with ear protective devices 
VI. Industrial hygiene and radiological health: 


Type No. Type Type 
B Cc B : B 


PLETED 


Toxicological 


Illumination 


Oxygen lack 


Ionizi: radiation 


Heat-stress 


Nonionizing radiation 


Noise 


Cold-stress 


Ventilation 


Dermatitis Pressure (diving) Others 


RADIOLOGICAL HEALTH PREVENTIVE MEASURES AND IMPROVEMENTS PROPOSED AND EFFECTED 


Exposures 
Personnel exposed Civilian ~~ 
Total Non- B C 


to-— IVB 
IVB Ventilation 


A B D E 
Substitution 


Effected 


X-rays 
Radium Isolation 
Enclosure 


Isotopes 
Respiratory equipment 
Protective clothii 


c e work methods 
Number with 
excessive Educational 
readings Others 
c 
VII. Remarks: 


| Photodosimetry 
Radon breath samples 
Pocket dosimeters 
Others _ 


ture of Medical Officer 


Fig. 2.—Revised Navy occupational health data sheet form (page 2). 
Shone 31/23 
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Occupational Medical Conditions.—For 
reporting purposes, an occupational medical 
condition is any abnormal physiological 
condition due to a specific occupational 
health hazard or hazards other than trau- 
matic injury. It is a disease entity, or a 
group of symptoms and signs, which in 
most circumstances will fit into the catego- 
ries listed under Part III of the Occupa- 
tional Health Data Sheet Report (Fig. 1). 

On-the-Job.—This is to be interpreted as 
arising out of the course of employment or 
performance of duty occurring on an 
activity or premises under control of the 
activity or beyond activity boundaries. 

Nonoccupational Injuries and Medical 
Conditions —These refer to those illnesses 
and injuries not service-connected and not 
of compensable nature that are given on- 
the-job medical care. The medical services 
rendered are limited to minor ailments 
which can be relieved by moderate treat- 
ment or advice. The scope of moderate 
treatment and advice will be defined by the 
occupational medical doctor but, in general, 
will be such as to tend to keep employees 
at work. 

Lost-Time Cases—For reporting pur- 
poses, lost-time cases are those occupationally 
incurred injuries or medical conditions 
which make personnel unable to return to 
and perform the duties of a regularly 
established job within 24 hours after the 
beginning of the shift on which the injury 
or illness occurred. 

Days Lost.—In reporting the days lost, 
report the total of full calendar days on 
which the injured or ill person was unable 
to work as the result of an occupational 
injury or medical condition. Do not include 
the day the injury occurred or the day the 
person returned to work, but include all 
intervening calendar days (including Sun- 
days, days off, or plant shut-down). Also 
include any other full day of inability to 
work because of the specific condition 
subsequent to the person’s return to work. 

Hearing Conservation —Under this pro- 
gram defective hearing is defined, for 
reporting purposes, as a reduction in hear- 
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ing acuity in either ear exceeding any of 
the following standards: 
Loss of 20 db. in the 500 cps range; 
Loss of 20 db. in the 1,000 cps range; 
Loss of 20 db. in the 2,000 cps range; 
Loss of 30 db. in the 3,000 cps range; 
Loss of 40 db. in the 4,000 cps range. 
Noise-Hazardous or Potentially Hazard- 
ous Areas.—These areas are considered to 
be those where the noise level reaches or 
exceeds 90 db. as measured on a sound-level 
meter. In general, this coincides with con- 
ditions that exist when it is difficult to 
hear a loud spoken voice at a distance of 


Some Occupational Health Statistics 
for the Calendar Year 1957 

The Tables and Figures that follow relate 
to naval civil-service employees only. They 
were developed from Occupational Health 
Data Sheet Reports by the Medical Statistics 
Division of the Bureau of Medicine and 
Surgery. About 90%, or 314,000, of the 
civilian employee population of the Navy 
are being covered in the reports. 

Table 1 shows the number of new cases 
of injury and illness and their rates per 


Taste 1.—Medical Workload for Civil-Service 
_ Employees of Selected Naval Industrial 
Establishments: Calendar Years 1956 and 1957 * 


Type of Number Rate/1,000 
Caseand ——— 
Examination 1957 1956 1957 1956 
Incidence 
Total 451,093 510,619 1,435.7 1,576.0 
Occupational 83,268 93,786 265.0 289.5 
Injuries 81,535 91,760 259.5 283.2 
Medical 
conditions 1,733 2,026 5.5 6.3 
Nonoccupa- 
tional 367,825 416,833 1,170.7 1,286.5 
Physical Examinations 
Total 248,063 273,962 780.5 845.5 
Preemployment 33,087 42,325 105.3 130.6 
Special 131,747 132,862 419.3 410.1 
Periodic 83,229 98,775 264.9 304.9 
Chest x-rays 286,313 271,724 911.3 838.6 


* Naval industrial establishments with 300 or more civil- 
service employees. 


Source: Occupational Health Data Sheet (NAVMED-576). 
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Nonoccupational 


82% 


Occupational 
18 % 


Fig. 3.—Percentage of new nonoccupational and occupational cases of injury and illness 


shown for calendar year 1957. 


1,000 for calendar years 1956 and 1957. It 
also shows the comparative workload from 
reporting activities during calendar year 
1956 and 1957 for physical examinations 
and chest x-rays. 

It is of interest to note that the number 
of new nonoccupational cases were over 
four times greater than the number of 
new occupational cases (Fig. 3). The non- 
occupational cases are usually seen only 
once and given minor care or medical advice. 
Those found to be in need of further at- 
tention are referred to their family doctors 
or to a physician of their own choosing. 
Efforts are being made by the naval bureaus 
and offices and occupational health personnel 
to lower the number of nonoccupational 
cases and nonoccupational sick-day absences 
by closely cooperating and assisting where 


feasible with local medical societies and 
public health services in programs for 
promoting community health. This is 


especially so in areas where large numbers 
of people are employed in naval industrial 
type activities. The latest campaigns were 
directed against poliomyelitis and Asian 
type influenza. 

In comparing the incidence rates for 
calendar year 1957 with those of calendar 
year 1956, a general over-all reduction may 
be seen. There was about an 8% drop in 
occupational injuries, about a 13% drop in 
occupational medical conditions, and a 9% 
drop in nonoccupational conditions. From 
these very encouraging figures, one may 
assume that the Navy’s Occupational Health 
Program is functioning effectively. 

The comparative workload from reporting 
activities during calendar years 1956 and 


Shone 


1957 for physical examinations and chest 
x-rays shows that the preemployment and 
periodic physical examination rates per 
1,000 were lower in calendar year 1957 in 
comparison to 1956. The special physical 
examination rates was a little higher in 
1957. The rate for chest x-rays was also 
higher in 1957. 


TasBLe 2.—Incidence of Illness and Injury Among 
Civil-Service Employees of Selected Naval 
Industrial Establishments: Calendar Year 1957, 
by Quarter * 


Quarter 
Type of 
Case Total Ist 2d 3d 4th 
All cases 451,093 113,258 115,806 107,844 114,005 
Occupational 83,268 20,654 22,525 21,604 18,485 
Injuries 81,535 20,255 22,017 21,085 18,178 
Medical 
condi- 
tions 1,733 399 508 519 307 
Nonoccupa- 
tional 367,825 92,604 93,371 86,240 95,610 


* Naval industrial establishments with 300 or more civil- 
service employees. 
Source: Occupational Health Data Sheet (NAVMED-576). 


Table 2 shows the incidence of illness 
and injury by the quarter for calendar 
year 1957. The second quarter had the 
highest rate for all types of cases. The first 
and fourth quarters added together had a 
higher incidence for all types of cases than 
the second and third quarters. This could 
be attributed in part to personnel being 
exposed to inclement weather conditions 
that occur during the first and fourth quar- 
ters. 

Occupational medical conditions were due 
mainly to physical agents, skin irritants, and 
inhalation hazards (Table 3). 
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TABLE 3.—Occupational Medical Conditions Among 
Civil-Service Employees in Selected Naval 
Industrial Establishments by Causative Agent: 
Calendar Year 1957 * 


Incidence 
Causative Agent Incidence Rate/1,000 
1.93 
0.76 
0.22 
0.14 
0.15 
0.66 


Skin irritants 
Solvents, oils, greases. 
Acids and alkalies. 


1.08 
0.36 
0.40 
0.08 
0.11 
0.13 


SRRRE 


Mists and fumes 
Organic vapors 


2.31 
0.95 
0.02 
0.03 
0.27 
1.03 


Physical agents 
Actinic rays 
Tonizing radiation 


* Naval industrial establishments with 300 or more civil- 
service employees. 
Source: Occupational Health Data Sheet (NAV MED-576). 


Physical agents produced the highest 
incidence rate with 2.31 cases per 1,000, 
skin irritants were in second place produc- 
ing 1.93 cases per 1,000, and inhalation 
hazards had an incidence rate of 1.08. 
Among the physical agents, actinic rays 
were the chief offenders, producing an acute 
conjunctivitis. Most of the cases were 
caused by inexperienced personnel not wear- 
ing protective eye glasses or shields while 
standing by as fire-watchers during welding 
operations. Closer supervision is indicated 
in these cases. 


Solvents, oils, and greases were the chief 
skin irritants, mainly producing various 
forms of dermatitis venenata. 

Mists and fumes were the chief causative 


agents of inhalation hazards, having an 
incidence rate of 0.40 per 1,000. Dusts 


@ inholation Hazards 
20% 


Fig. 4.—Percentage of 
occupational medical con- 
ditions due to physical 
agents, skin irritants, in- 
halation hazards, and 
others occurring during 
calendar year 1957. 
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were almost an equal cause as an inhalation 
hazard. 


Figure 4 shows the percentages of oc- 
cupational medical conditions due to physical 
agents, skin irritants, inhalation hazards, 
and other causes. 


Summary 


An attempt has been made to accentuate 
the importance of developing occupational 
health statistics in order to evaluate the 
efficiency and effectiveness of an occupa- 
tional uses of 


health program. Some 


statistics are mentioned. Action taken by 
the Bureau of Medicine and Surgery to 
improve reporting of occupational health 
data is described, in addition to a review 
of some occupational health statistics de- 


veloped for calendar years 1956 and 1957. 
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Conclusion 


It is realized that there are certain 
intangible things that are beyond measure- 
ment which contribute to the efficiency and 
success of an occupational health program. 
Some of these may be found in the courte- 
ous and considerate manner in which per- 
sonnel are deceived upon entering the 
industrial dispensary, a pleasant reception 
room, adequate space and treatment facili- 
ties, congenial personalities on the medical 
staff, and, last but not least, the rendering 
of high type occupational medical services. 
However, in addition to the foregoing, fac- 
tual information is needed if one is to 
effectively appraise and evaluate an occupa- 
tional health program. Such information 
should show results of the program in 
figures. 

Sureau of Medicine and Surgery, Department of 
the Navy, Washington 25, D. C. 
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Influenza Vaccination, Reaction Rates, and Absentee 


Experience 


A, F. MANGELSDORFF, M.D., and P. H. KRIEDT, Ph.D., Newark, N. J. 


Considerable information concerning the 
1957-1958 pandemics of Asian influenza can 
be found in the current medical literature. 
An excellent account of the early develop- 
ment of the influenza preventive program 
was given by Dr. W. H. Stewart.' Lt. 
Schreiber * described the occurrence of an 
epidemic of influenza in a military sea 
transport. This epidemic occurred early in 
1957. The subsequent spread of the epi- 


Received for publication Oct. 17, 1958. 

Director of Employee Health (Dr. Mangelsdorff ) 
and Senior Research Analyst (Dr. Kriedt), Pru- 
dential Insurance Company of America. 


demic in the United States was well de- 
scribed by Alexander D. Langmuir et al.* 
The methods used by the Armed Forces to 
control and treat influenza were described 
by Dr. H. E. Griffin.* Vaccination against 
the Asian influenza was well documented 
by the Commission on Influenza.® A com- 
parison of the results obtained by the use 
of subcutaneous and intradermal vaccination 
methods was given by Drs. W. P. Boger 
and O. C. Liu.® 

In August, 1957, vaccination with the in- 
fluenza virus vaccine containing the Asian 
strain was offered to the Home Office and 


COMPLETION OF THIS CARD WILL TELL US OF YOUR DESIRE 
TO RECEIVE THE ASIATIC VIRUS INOCULATION 


222 22 


INFLUENZA INOCULATION 


@ HAVE YOU HAD HAYFEVER OR ASTHMA ? 


TO ASSIST US, PLEASE ANSWER THE QUESTIONS OUTLINED, SIGN YOUR NAME , 
AND RETURN THE CARD TO YOUR MANAGER 


@ ARE YoU SENSITIVE To EGG, EGG PRODUCTS, OR ? [_yes 


@ WW vOU RECEIVE FLU VACCINE LAST YEAR OR BEFORE THAT TIME ? jes (0 


Cle 


AFTER ALL CARDS ARE RETURNED TO US, AN APPOINTMENT DATE WILL BE GIVEN TO 


27797792227722727227717 7107 217] YOUR MANAGER. AT THAT TIME THIS CARD WILL BE RETURNED TO YOU BRING IT WITH 


is 


| [pare 
NAME OF EMPLOYEE fav! oF 


8-57 


bs YOU WHEN YOU REPORT TO THE EMPLOYEE HEALTH SERVICE, 2nd FLOOR, WASHINGTON 
BUILDING, FOR YOUR INOCULATION 


Signeture 


PRINTED IN USA 


Figure 1 


TaBLe 1.—Returns from the Punch Card Invitation and Questions 


Rejected Because 


of Sensitivity to No. Who Have Hay 


Egg Products 


97 
32 
17 


Rejected After 
Investigation 
Because of 
Hay Fever or 
Asihma Sensitivity 


Total No. 
Fever or Asthma Inoculated 
8,246 
1,488 
1,459 
1,726 
1,131 
1,713 
194 
253 


16,210 


* Not available. 
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TaBLe 2.—Per Cent of Questionnaires Returned 


No. 
No. Questionnaires % 
Inoculated Returned Returned 


8,246 7,433 0.1 
1,488 1,150 773 
1,459 1,414 96.9 
1,726 1,496 86.7 
1,131 1,075 95.0 
1,713 1,531 89.4 
194 190 97.9 
253 253 100.0 
16,210 14,542 89.7 


NAME 


MPORTANT - 


Your cooperation is requested in completing this questionnaire four days after you have had your inoculation. pon completion, please tum it in to your 
manager who will forward it to the Employee Health Service. If vou lose this form you may obtain another from them. If you need assistance in completing 
the ane stionnaire, please report to the Emplovee Health Service 


2. SEX 


1. OF FICE 


“eranton Keds. Office 
“oN. Reg. Office 


PLEASE PLACE AN (X) IN THE BOX OR FOXES WHICH APPLY TO YoU 


AGE 
HO. 202) 
CHO, 20-24 (> 
M.AILO. 23-29 
N.C.H.O, 44 
Os 
S.W.HO. Os 4-44 
W.1.0. AS49 
50-54 
60-64 
65 & over 


Male 
Female (2 


How seon after inoculation 
did pain occur 


10. How long did pain last? 
24 brs. of Less 


Yes 
No 


Yes 
No 


How save after moculation dnt 
redness appear? 


Shes. of Less ' 
+ 6 hes. 
7+ 12 bes 
| 14+ 24 hes. ‘ 
Later | later 


18, How long did it last 


INFLUENZA ANALYSIS SHEET @ 


16. REDNESS AT SITE OF INJEC TION 


Regional Home Office employees of The 
Prudential Insurance Company of America. 
A polyvalent vaccine, obtained from one 
manufacturer, containing 500 cc. A units 
per milliliter of Type A, A’, B, and the 
Asian strain viruses was used throughout 
the organization, except for the Canadian 
Office, where a monovalent vaccine contain- 
ing 200 cc. A units of Asian strain virus 
was used. The vaccination program was 


started during the first week of September, 
1957. 


READ CAREFULLY 


| Have you ever had the follow img 
4. HAY PEVER? 


©. Number of days absent as « 
result of the inoculation 
None 
day of less(D2 
2 Days» 
Days 
over } Days (Js 
7. Number of days in bed 

None 
1 hay of less 
2 Days 
Days Oe 
over Day« 


| 5. ASTHMA? 
| Ne 


For each of the following nine symptoms check whether or not it ‘appeared “after the ome wlation 
then check the appropriate answers as to the time of its appearance, 


&. PAIN AT SITE OF INJECTION 


you respond 
Sewerity 


to @ symptom, 


its duration, an 
24. GENERALIZED ACTING 34. NAUSEA 
Ves 


Ne ©? 


How sewn after moc ulation 


did aching appear 


Yes wir 
Nel» 
$5. How soon after inoculation 


did nausea occur 
12 hes. of Less (D1 


13 - 24 hes. 
Later 6- Shes. 


12 bes. Cie 
13 24 hes. 
later 


36. How long did it base ? 


6. How long did hase 


2 Less 

over AB hes. 


| Mow sewere was it? 


14. Hew soon after inoculation did 
swelling occur? 


14. How long did it las«? 


“SREB: 


over 72 hrs. 


15. How severe was it? 


Mangelsdorff—Kriedt 


24h Less 
25 = 48 he hes. C3 
49-72 19 - 72 hes 
over 72 hrs.C wer 72 hes 


19, How large was the red aren 


Mild han 2 inches (> 
Severe (5 more than inches 
12. SWELLING AT SITE OF INJECTION | 99. FEVEK 
Yes (jr Yes ii 
No Ne? 


21. How soon after moculation did 
fever appear 


Rene Gan or j 
Bhes. Ge 
Later Os 


22. How long did it last? 


12 hes. of Less 
24 brs.( 
48 


AB 
23. How severe was it? 


Under 100° Cor 
2 


too" 101° 
Severe ()3 Not measured 


CHILES 


severe was 


told 
Moderate 


Severe (Js 


Yes (ot 
Ne 


How soon after inocels 


did chills appear? 


hes. of Less 


40. THE ADACHE 


24 hes. Ca 


later 


Ves 
No 


41. How saon after inoculation 
did headache occur? 


12 or Less 


24 hes. (D2 
ater) 


42. How long did it last? 


| 

| 

| 

hess 

| 43. How severe was it? 
| 


4 hes. (2 


over 48 hes. (J4 


2 bes. of Less Cis 
3- Shes. 
more than 5 hes. 

How severe was it? 
Mild 
Moderate 
Severe [| « 

38. VOMITING 
Yestur 
Ne 
49. How soon after moculation dict 
vomiting occur? 


2 hes. 


12 bes. 
it- thes. 

Later 


40. How frequently did vomiting 
occur? 


Once 
Twice (22 
3 of more times 


Minneapolis... 
: 
Los 
Southern N.J.....-.- 
|| | 
| 
| i 
| 
| 
| js 3 
| 
| 
| | Severe( Js 
Figure 2 
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TABLE 3.—Summary of Type of Reaction and Occurrence by Office Location * 


Type of Los Southern 
Reaction Newark Chicago Minneapolis Jacksonville Houston Angeles Scranton Md, Total Toronto 


Type of Reaction 


88.7 91.3 87.9 


56.8 . 56. 61.8 41.0 48.5 
57.2 61.7 


36.3 41.2 
23.2 J 25.6 ‘ 32.6 J 243 
57.7 57.7 58.9 55.9 
28.9 12.9 51.1 21.2 
32.0 31.5 52.1 32.6 
18.0 14.3 29.5 16.8 
Vomiting J 2.3 A 2. 2.5 
Absent from Work 
1 day or part 4.5 5 3.4 
Over 3 days_____- 0.7 J 0.2 
Days in Bed 
5.3 
1.6 
0.6 
0.6 


88.7 


* Figures are given in per cent. 


Punch cards were distributed to all em- 
ployees (Fig. 1). Their signatures on the 
cards designated a desire to participate in 
the program. 

The questions asked were designed to 
eliminate from the program those persons 


who were sensitive to egg or egg products 
and also to eliminate those persons who 
suffered severe hay fever and asthmatic 
attacks. Those persons answering “yes” to 
hay fever and asthma were questioned fur- 
ther by a doctor to ascertain whether or not 


TABLE 4.—Reactions Reported in Percentages by Sex and Age 


Absence 
from Confinement Pain 


Work to Bed at Site Swelling Redness Fever Aching Chills Headache Nausea Vomiting 


Women 
Under 20_- 


Total_.-.- 


38/30 Vol. 20, July, 1959 


Swelling 39.2 39.1 
56.2 

43 

29.6 
79 

17.7 
9.0 
0.9 

0.5 

0.8 
14 
0.5 
* | 8.4 14.9 94.3 59.9 511 35.5 75.0 34.2 45.2 28.3 4.2 ion 
a 4i_...-.. € 12.0 94.4 57.0 50.5 31.3 69.6 31.3 40.6 25.5 3.9 
25-20....... 43 10.0 92.5 50.7 46.6 2.7 60.9 25.8 34.7 17.6 2.2 | 
: et. an 12.3 93.6 53.2 47.5 28.0 60.2 25.9 42.0 22.0 2.9 

: Sie 10.4 88.5 50.0 48.9 22.3 56.1 18.5 38.5 22.1 2.5 

a 40-44....... 29 5.7 89.7 51.9 54.8 22.2 53.3 19.8 36.4 17.1 2.2 

6.4 85.4 52.7 56.1 21.5 52.4 17.4 35.9 17.6 2.8 

" 50-54....... 53 8.0 78.5 46.6 54.9 20.9 46.3 19.2 36.9 15.9 2.9 . 
i 55-80....... 52 5.8 80.8 44.2 51.7 20.3 45.3 19.8 29.7 19.2 5.2 
a OAc 8s 1.9 65.4 48.1 51.9 9.6 34.6 19.2 23.1 13.5 3.8 
a 65 & over_- 0 0 50.0 50.0 50.0 0 0 0 0 0 0 

4 Total.... 6.0 11.4 91.7 55.0 50.8 29.3 64.8 27.8 40.1 23.2 3.4 

Men 
os Under 20... 5.3 5.6 85.0 33.5 23.8 25.6 54.7 15.6 30.0 14.1 2.4 

o 0l....... 33 4.9 86.4 37.7 26.6 21.3 50.9 15.6 25.2 8.4 1.0 
25-20. ..... 28 3.3 86.6 37.4 25.2 19.8 43.2 13.1 21.6 8.6 0.7 
A -8....... 26 3.3 87.8 39.2 24.2 15.2 37.6 11.4 20.3 6.3 0.6 

18 85.8 38.3 27.9 12.6 35.9 6.0 19.4 54 0.6 
: 40-44....... 19 2.0 83.2 36.9 25.2 15.2 39.8 78 18.0 5.3 0.7 
H 45-40....... 12 1.5 80.8 38.2 28.1 12.5 418 10.2 18.4 4.6 1.0 

ee iG cc. 1.0 79.1 408 25.3 12.7 36.3 6.8 19.5 48 1.6 

13 75.0 38.8 25.9 10.3 37.9 8.0 15.6 4.0 0.9 

1.9 72.9 34.6 10.3 35.5 8.4 13.1 5.6 1.9 

x 65 & over. 20.0 20.0 80.0 40.0 20.0 40.0 40.0 20.0 40.0 20.0 0 

rs an: ‘33 2.7 83.7 37.8 26.0 16.3 42.0 10.7 20.6 6.7 1.0 


INFLUENZA VACCINATION 


it would be advisable to reject them from 
participation in the program. The returns 
from the punch-card invitation and ques- 
tions asked are listed by offices in Table f. 

There were 170 persons rejected because 
of sensitivity to egg or egg products; 153 
were rejected because of a history of severe 
asthmatic or hay fever reaction. Inocula- 
tions of polyvalent influenza virus vaccine 
with the Asian strain were given to 16,210 
employees of the Prudential Home and Re- 
gional Home Offices. The subcutaneous 
method of administration was used. 

Four days after the administration of the 
vaccine a questionnaire was given to each 
participant for his or her report on the 
reactions suffered from the vaccination 
(Fig. 2). These questionnaires were then 
collected and the results compiled. 

Table 2 gives the number of employees 
vaccinated in each location, and the number 
and per cent of the questionnaires that were 
returned in each of the various offices. 

Table 3 shows a summary of the types 
of reactions and percentages of occurrence 
reported in response to the questionnaire 
in the various offices. The report from the 
Toronto Office was kept separate from the 


TABLE 5.—Percentage Reporting Reactions 
by Time of Occurrence, Duration, and Severity 


Occurrence Pain at Site Swelling 


31.5 
6.0 21.3 


No response... ..-......-- 1.5 1.3 
Duration 
3.0 3.9 
1.2 1.0 
Severity 
42.8 61.5 
47.1 348 
No response.........-.-.. 0.9 0.3 


Occurrence Nausea 
24.5 
13.9 
15.7 


20.7 


Mangelsdorff—Kriedt 


Occurrence 


12 hr. or less 


No response... 0.7 
Duration 
37.4 
35 hr.....- 28.1 
2.1 
Severity 
52.3 
38.0 
7. 
2 
Occurrence Vomiting 
13.6 
9.1 
11.9 
20.8 
No respomee................ 2.8 
Frequency 
Once__- 43.8 
3 or more times...........- ‘ 21.6 
4.7 
Occurrence Redness 
53.6 
7-12 hr 11.0 
11.1 
No 17 
Duration 
44.4 
13-24 hr... 36.6 
49 
1.5 
Severity 
Less than 2 ins............- 6.1 
36.3 
More than 3 ins._........- 6.1 
No response - 1.5 


Head- 
ache 


13-24 hr. 29.5 

Later 6.2 4.0 

No response 0.7 1.6 
Duration 

12 hr. or less 59.1 58.7 

13-24 hr. A3 26.6 

25-48 hr. 10.1 9.6 

Over 48 hr. 5.0 3.5 

No response 1.5 1.6 
Severity 

Mild 41.9 

Moderate 42.7 

Severe 144 

No response 1.0 

Under 100 F 21.7 

100-101 F 21.3 

Over 101 F 5.2 

Not measured 50.4 

No response 14 


Generalized 


Aching 


Chills 


66.1 
29.5 
4.3 
0.1 


Later 14 10.3 63.6 66.3 81.0 
14.7 
3.0 
13 
23.2 
34.3 : 
26.4 
94 4 
1.7 
43.3 
46.9 
8.0 
1.9 
39/31 | 


reports of the other offices. Employees in 
each of the home offices received the same 
polyvalent vaccine, but the Toronto Office 
used a monovalent vaccine of the Asian 
strain, manufactured in Canada. It is inter- 
esting that the Jacksonville Office and the 
Los Angeles Office had extremely low rates 
of absence from work. In both cases the 
“days spent in bed” was high. Both of these 
offices gave the inoculations on Fridays. 
The reported percentages of occurrence 
from the Toronto Home Office were in all 
cases lower than those experienced in the 
remainder of the organization. The vaccine 
used in the Toronto Office had 200 cc. A 
units of Asian strain virus, and that used 
by the remainder of the organization had 
500 cc. A units, of which 200 were the 
Asian strain. 


Table 4 shows the per cent of reactions 
reported for age and sex. It is interesting 
to note that for the men the per cent of 
reactions reported was very much lower 
than among the women. It is impossible to 
say whether these differences are due to 
different physical reactions or whether they 
are due to response biases that are related 
to age and sex. For both men and women, 
with increase in age there was a decrease in 
the severity of reactions noted. 


A. M. A. ARCHIVES OF INDUSTRIAL HEALTH 


TaBLe 6.—Per Cent of Response to Local and Systemic Reactions According to Age and Sex 


Table 5 further breaks down the per cent 
of reactions reported by time of occurrence, 
reaction, and severity. 

“One notes in Table 5 that most of the 
pain occurred in less than an hour, it was 
mild or moderate in degree, and lasted no 
more than 24 hours. The same conditions 
held also for swelling. Most of the nausea 
was of short duration and of mild severity, 
occurring in less than 24 hours. Vomiting 
occurred early, within 24 hours. It was re- 
peated once or more in 51% of the cases. 
Redness was of mild severity, of short dura- 
tion, and occurred shortly after the inocula- 
tion. With reference to headache, degree 
of fever, generalized aching, and chills, in 
the majority of cases the severity was mild, 
the duration of less than 12 hours, and the 
occurrence in less than 12 hours. These 
findings confirm those of Dr. Sadusk? re- 
ported in a similar study in 1948. 

Table 6 shows the per cent distribution 
of reactions by age and sex, separated as 
to local symptoms and systemic reactions. 
The reported reactions were divided into 
two groups—the entire Company, excluding 
the Toronto Office, and the Toronto Office 
alone. It is interesting that the number of 
persons reporting no reactions is very much 
higher in the Toronto Office than through- 
out the rest of the Company. The local 


Total Company, Excluding Toronto 


Toronto Only 


Age Local Reaction 
Group No Reaction Only 


(Under 25 4.7 28.6 
25-34 4.9 40.0 


}35-44 90 413 
spines 45-54 10.1 39.1 
55+ 173 36.6 

(Total 7.9 37.8 


0.9 


4 25-34 14 23.4 

35-44 3.7 26.9 

w 

3.9 28.8 
55+ 7.1 31.9 
(Total 18 19.4 


Total men 
& women 


Systemic With 
or Without 
Local Reaction 


Systemic With 
or Without 
Local Reaction 


Local Reaction 
No Reaction Only 


69.3 


66.7 40.6 28.1 31.3 
55.1 16.9 54.3 28.8 
49.7 21.4 46.5 32.1 
50.8 47.3 31.6 21.1 
46.1 0.0 100.0 aa 

54.3 27.3 43.9 28.8 


85.2 9.9 45.4 44.7 
75.2 7A 35.2 57.4 
69.4 4.2 33.3 62.5 
67.3 0 50.0 50.0 
61.0 

78.8 8.3 41.9 49.8 
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symptoms in the men were very similar in 
both the Toronto Office and the rest of the 
Company, but in the women the Toronto 
Office showed many more employees report- 
ing only local symptoms than were found in 
employees of the rest of the Company. 
Systemic reactions were reported by many 
more employees throughout the Company 
than by the Toronto Office employees. This 
very dramatically shows the difference in 
response to the vaccines used in Toronto as 
compared to that used in the remainder of 
the organization. 


Incidence of Colds and Influenza 


Records were kept of the number of 
employees reporting to the Employee Health 
Services in each of the regional offices with 
upper respiratory illnesses. With the symp- 
toms of colds, flu, and grippe being very 
similar, and as many different doctors and 
nurses would be making the final diagnosis, 
an arbitrary separation, with use of tempera- 
ture as the critical dividing criteria, was 
adopted. For the purpose of this evaluation, 
any illness with a temperature of less than 
100 F and the common symptoms of cold, 
flu, or grippe will be considered as a “cold” 
and any illness with the same symptoms and 
complaints and a temperature above 100 F 
will be considered as “influenza.” Based on 
these criteria of upper respiratory illnesses, 


Table 7 shows the results obtained in the 
various Home and Regional Home Offices 
throughout the months of October through 
April. 

The largest number of employees report- 
ing to the Employee Health Service with 
cases of upper respiratory illness with temp- 
erature below 100 F occurred in Newark 
and Toronto in October, in Minneapolis in 
November, in Chicago and Houston in 
January, in Jacksonville in February, and 
in Los Angeles in March. 

The peak number of cases of upper respir-* 
atory illness with temperature above 100 F 
reported at the Newark Home Office, the 
Houston Office, and the Toronto Office in 
October. In November the Minneapolis 
Office and the Los Angeles Office reported 
their peak load. The Jacksonville Office 
reported the largest number of cases in 
December, and the Chicago Office reported 
their peak load in January. 


Effectiveness of the Vaccination Program 


In order to calculate the effectiveness of 
the preventive influenza virus vaccination 
program, the absentee rate at Prudential was 
compared with that of two other companies 
of similar size and nature, one of which 
gave the influenza virus vaccine late in 
October; the other gave no vaccine. The 
curve (Fig. 3) graphically shows the rate 


TABLE 7.—Number of Employees Reporting with Upper Respiratory Illnesses 


Newark Chicago 


Minneapolis 


Houston Los Angeles Toronto Jacksonville 


Respiratory Illnesses Without Elevated Temperature (Less than 100 F) 


418 
153 

285 

203 

265 

250 

175 189 

128 153 


255 458 
196 
302 
352 
321 
178 
94 


Respiratory Illnesses with a Temperature of over 100 F 


64 
160 
6 
13 
18 
9 


72 
45 
30 
58 
71 

5 


eet 


Mangelsdorff—Kriedt 


a 
281 
158 47 
241 389 
201 503 
41 36 34 
65 64 33 
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RATE OF MONTHLY ABSENCE 
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A ~ Prudential vaccine - Sept. 9, 1957 


b=} € Company did not give vaccine 


Company gave vaccine Oct. 18 - 25 
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Figure 3 


of absenteeism in the three companies in 
1956 and 1957. In September there was 
very little difference between the 1956 and 
1957 absentee rate. In October the company 
giving no vaccine showed a 102% increase; 
the company giving the vaccine late in 
October showed a 98% increase. Prudential 
showed a 65% increase in absence. In 
November the rate was similar for both 
1956 and 1957. From these figures it has 
been calculated that, excluding the days lost 
because of the reactions to the vaccination 
program, the Prudential employees were 
able to avoid 1,600 days of illness. 


Summary 


The pandemic of Asian influenza had its 
peak in October and November, 1957, 
throughout the country. 

A comparison of the absentee rates of a 
company that did not give the vaccine with 
a company that gave the vaccine late and 
with a company that gave the vaccine early 
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demonstrates the effectiveness of the early 
vaccination program. 

The peak incidence of influenza and of 
colds did not coincide in most of the cities. 

The number of reactions to the influenza 
virus vaccine reported was high, but the 
duration and severity of the reactions were 
low. 

The rate of occurrence and severity of 
reactions reported by women were greater 
than among the men. 

The severity and duration of reactions 
was tempered by the increasing age of the 
employee. 


Prudential Life Insurance Company of America. 
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Nickel Poisoning 


IX. Carcinogenesis in Rats Exposed to Nickel Carbonyl 


F. WILLIAM SUNDERMAN, M.D., Ph.D.; ANDREW J. DONNELLY, M.D.; BOB WEST, Ph.D., 


and JOHN F. KINCAID, Ph.D., Philadelphia 


A preliminary report was made of our 
studies of chronic exposure of rats to nickel 
carbonyl.! It was pointed out in that report 
that the surviving animals would be retained 
and observed for tumor development. Ob- 
servations on survivors during the subse- 
quent 18 months are given in this present 
paper. In addition, we have included studies 
of rats that survived two or more years 
after a single, near-lethal exposure to nickel 
carbonyl. 

The hazards from both acute and chronic 
exposures to nickel carbonyl have been de- 
scribed in several previous communica- 
tions.24 Attention has been directed to the 
high incidence of cancer of the respiratory 
tract among workers of long service in op- 
erations involving nickel carbonyl.** In our 
preliminary report * it was pointed out that 
rats chronically exposed to nickel carbonyl 
developed a remarkable degree of squamous 
metaplasia of the bronchial epithelium. It 
was noted that the degree of the metaplasia 
warranted continued investigation of nickel 
carbonyl as a possible carcinogenic agent. 


Methods 


The method of exposing rats to nickel carbonyl 
has been described previously." In brief, test 
animals were exposed for 30 minutes, thrice 
weekly, throughout the first year of the experiment 
to concentrations of nickel carbonyl, given in the 
Table. It will be seen (Table) that at the end 
of the first year of our study only 14 control rats 
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Exposure Data 


Ni (CO) , Dosage * 


Deaths During 
Concen- Months t¢ 

Rat tration, 
Group Mg/L. Exposure 0-12 13-24 25-30 
Cc 0.0t 
x 0.03 
Z 0.06 


EP 0.25 


3X weekly-l year 
3X weekly-l year 
3X weekly-1 year 
single exposure 


* Vaporized from a solution of Ni(CO) , dissolved in mixture 
of 50% alcohol and ether. 

t Includes rats killed + spontaneous deaths. 

} Exposed only to vaporized alcohol-ether vehicle. 


(Group C) and 20 test rats (Groups X and Z) 
survived. 

An additional group of 80 rats (EP) was ex- 
posed only once to nickel carbonyl in a concentra- 
tion of 0.25 mg. per liter which approximates the 
LDs value. Since the rats of Group EP had 
only one exposure (albeit a heavy one) to nickel 
carbonyl, our observations on this group were not 
included with those on the chronically exposed 
animals reported previously. They are given here 
for completeness in our study of long-term effects. 
In accordance with the design of the experiment 
the immediate mortality from this single, heavy 
exposure was high—52 of the 80 rats dying within 
the first week. Only eight animals were alive 
eight months after exposure. 

At the end of the second year of observation 
the survivors included three control rats (C), six 
chronically exposed rats (X and Z), and three 
rats from the single, heavy exposure group (EP). 
The surviving animals died 24 to 30 months after 
starting the studies. 


Results 


Of the nine animals surviving two years 
or more after the initial exposure to nickel 
carbonyl, four were found to be tumor- 
bearers. One of these was from Group X 
(No. 23), one from Group Z (No. 21), 
and two from Group EP (No. 15 and No. 
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Fig. 1—Carcinoma from lung of Rat Z-21. 
Grouping of clear cells here suggests non- 
acinar glandular origin, but elsewhere in the 
tumor a squamous-cell differentiation is sim- 


ulated. & 180. 


19). The first death of a rat bearing pul- 
monary tumors occurred 24 months after 
the first exposure to nickel carbonyl and 
12 months after the last exposure. The 
deaths of the other three tumor-bearers oc- 
curred between 24 and 30 months after the 
initial exposure (Table). 

In the lungs of the first tumor-bearer 
(Rat Z-21) the major disease consisted of 
multiple masses of clear-cell carcinoma hav- 
ing an adenocarcinomatous pattern (Fig. 1) 
but differentiating toward a squamous-cell 
type in some areas. Elsewhere in small areas 
of the lungs, a suspicious hyperchromatism 


Sunderman et al.. 


of the lining cells in distorted alveoli (Fig. 2) 
resembled a stage of the adenomatoid trans- 
formation found by Hueper® in the lungs 
of guinea pigs exposed to powdered nickel. 
In this rat, metastatic tumor masses were 
also found in one kidney (Fig. 3) and near 
the great vessels of the heart. 

The second rat found to have neoplastic 
disease in the lungs (Rat EP-15) died 
shortly after the first. This animal had been 
exposed to a single massive dose of nickel 
carbonyl two years before death. The pul- 
monary tumors were morphologically the 
same as those found in the first tumor- 


Fig. 2—Nuclear hyper- 
chromatism in epithelial 
cells lining pulmonary al- 
veoli distorted by fibrous 
thickening and _papilla- 
tions. May represent neo- 
plastic or preneoplastic 
change in Rat Z-21. 
180. 
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bearer, but some areas gave evidence of more 
anaplastic malignancy (Fig. 4). 

The last two rats bearing pulmonary 
tumors (Rat EP-19 and Rat X-23) had 


lesions less widely distributed in the lungs 
and morphologically different from those 
in the other two. Rat X-23 from the chronic 
exposure group died 27 months after the 


Fig. 4 —Anaplastic carcinoma 
from lung of Rat EP-15. Else- 
where in the lung the clear-cell 
character of the tumor duplicates 
that in Rat Z-21. Rat had a single 
Ni(CO). exposure two years be- 
fore death. < 180. 


Fig. 3.—Metastatic carcinoma in 
‘kidney of Rat Z-21. Clear cells 
prompted an original suspicion of 
a renal origin, but additional studies 
indicated the respiratory system as 
the primary site. > 180. 


original exposure. The relatively small 
tumor in this rat consisted of moderately 
sized, slightly basophilic cells outlined by 
stroma in a fashion suggesting an alveolar 
spacing (Fig. 5). Two tumor thrombi were 
present in fairly thick-walled vessels ad- 
jacent to the main tumor. Classification of 
the lesion as a squamous-cell carcinoma is 
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Fig. 5.—Carcinoma from lung of 
Rat X-23 exposed to 0.03 mg. per liter 
of Ni(CO)., three times weekly for 
one year. Found at autopsy 27 months 
after original exposure. X 180. 


warranted by the morphologic differentiation 
of some cell groups in that direction. No 
extrapulmonary neoplastic disease was dis- 
covered in this rat. 

The last animal (Rat EP-19) remaining 
alive after a single massive exposure to 
nickel carbonyl was killed while in a mori- 
bund state 30 months after the exposure. 
At autopsy no pulmonary tumors were ob- 
served; however, histologic studies brought 
to light. two small papillary bronchial ad- 
enomas (Fig. 6). These lesions were similar 
to the tumor found in a rat lung by Horn 
and Stewart. * 


~ * Drs. Harold Stewart and Thelma Dunn called 
our attention to this similarity. 


Among the three surviving control animals 
exposed only to the vapors of the alcohol- 
ether solvent,j no pulmonary tumors de- 
veloped. One control rat (Rat C-25) had a 
pheochromocytoma of the adrenal gland 
after 30 months of observation. This tumor 
has been considered to be spontaneous and 
unrelated to the control exposures. 


Comment 
Hueper * recently reported that the in- 
halation of finely powdered metallic nickel 
was associated with the production of benign 
and malignant pulmonary neoplasms in 


+ Nickel carbonyl is vaporized from a solution of 
Ni(CO), dissolved in alcohol and ether. 


Fig. 6.—Papillary adenom- 
atous tumor from lung of 
Rat EP-19 exposed once to 
Ni(CO), 30 months before 
death. One of two small pul- 
monary tumors. The other 
was peribronchial and less 
papillary in character. X 180. 
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guinea pigs and pulmonary adenomatoid 
proliferations in rats. The animals in 
Hueper’s study were exposed six hours a 
day for four to five days per week for a 
maximal period of 21 months, at which time 
all of his animals had died. This is note- 
worthy, since the first neoplasms to appear 
in our rats were observed 24 months after 
the initial exposure to nickel carbonyl. 

The reaction of nickel carbonyl on pul- 
monary tissue has not been extensively 
studied. Nickel carbonyl is reactive with a 
variety of nitrogen and phosphorus com- 
pounds and most oxidizing agents. It may 
be assumed to be reactive with most biologic 
materials. After acute exposure of experi- 
mental animals and man to nickel carbonyl, 
sections of lungs have been shown to contain 
many histiocytes in the alveolar spaces laden 
with granular, brownish-black, noniron- 
staining pigment. Similar granular pigment 
has also been observed in the Kupffer cells 
in the liver. It has not been established, 
however, as to whether or not these dark 
granules in our material represent metallic 
nickel or its compounds. 

A number of investigators have found no 
carboxyhemoglobin in the blood of persons 
exposed to nickel carbonyl. It should be 
emphasized that these observations do not 
constitute evidence that nickel carbonyl is not 
dissociated in the lung to yield metallic 
nickel and carbon monoxide. It can be 
readily shown that the amount of carbon 
monoxide that would be released from ex- 
posure to lethal amounts of nickel carbonyl 
would be insufficient to elevate the concentra- 
tion of carboxyhemoglobin above the range 
of concentrations observed in normal per- 
sons. 

In the testing of inhalants for carcino- 
genicity the use of laboratory rats must be 
considered a severe challenge, since spon- 
taneous pulmonary neoplasms occur only 
rarely in this species.*™! In our study the 
results give definite evidence of the carcino- 
genicity of nickel carbonyl for rat lung 
tissue. The incidence of carcinomas in our 
exposed animals is considered to be high in 
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those rats surviving two years or more after 
exposure, but statistical analysis is not war- 
ranted on such small numbers. 


Nickel and nickel carbonyl have been 
under suspicion as carcinogens for human 
beings for several decades,®* and the present 
proof of carcinogenesis for the resistant 
rat lung adds evidence toward confirming 
these suspicions. In rats the carcinogenic 
potency is apparent even after a single in- 
halation exposure if they are observed dur- 
ing an adequate latent period. 


Conclusions 


Pulmonary cancers have been induced in 
rats subjected to a heavy, single exposure 
to nickel carbonyl as well as in rats sub- 
jected to repeated sublethal exposures for a 
period of a year. The cancers were not 
observed until two years or more after the 
initial exposure. 


Our studies have shown that the inhalation 
of nickel carbonyl can cause pulmonary 
cancer in rats. 

We wish to express our grateful appreciation 
to Dr. Shields Warren, Dr. Harold Stewart, and 
Dr. Thelma Dunn for reviewing our histologic 
sections and giving us the benefit of their opinions 
concerning the unprecedented _ nickel 
induced tumors in rats. 


1025 Walnut St. 
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Studies on the Metabolism of Mercurie Chloride and 
Methyl Mercury Dicyandiamide 


Experiments on Rats Given Subcutaneous Injections with Radioactive 


Mercury (Hg**) 


LARS FRIBERG, M.D., Stockholm, Sweden 


In earlier papers’* I reported some 
investigations on the distribution and me- 
tabolism of mercury after subcutaneous 
injection of mercuric chloride or phenyl 
mercury acetate. Most of the mercury 
accumulated in the kidneys, predominantly 
in or just below the cortex. Next in order 
of mercury content were the liver (peri- 
portally) and the spleen. Only very small 
amounts of mercury were deposited in the 
brain; autoradiographs indicated that inho- 
mogeneity of mercury distribution with a 
factor exceeding 10 was not present. Be- 
tween mercuric chloride and phenyl mer- 
cury acetate no essential differences were 
observed as regards the amounts of mercury 
accumulated in different organs; within the 
liver, however, there were certain differ- 
ences of mercury distribution. 

In experiments with mercuric chloride, 
accumulated mercury was exchanged by 
subsequently administered mercury. This 
exchange occurred mainly in the kidneys 
but also in the liver, spleen, and blood. The 
phenomenon was not observed in the brain. 
No analogous tests were made with phenyl] 
mercury acetate. 

The differences of distribution and me- 
tabolism which appeared between inorganic 
and organic mercury were small in relation 
to the dissimilarities which are considered 
to exist between their toxic effects. It 
therefore seemed important to study an- 
other organic mercury compound. For this 

Received for publication Oct. 16, 1958. 
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ZNH 
CH3Hg*NHCZ 


NHCN 


_Fig. 1.—Structural formula of methyl mercury 
dicyandiamide, prepared by Casco Ltd. 


purpose I chose methyl mercury dicyan- 
diamide, partly because of its recognized 
toxic properties and partly because some 
earlier investigations *® indicated that this 
compound is largely deposited in the brain. 
[ also wished to continue the studies of 
exchange of mercury administered at dif- 
ferent times. The aims of the present 
investigation thus were to compare in vivo 
the deposition of mercuric chloride with 
that of methyl mercury dicyandiamide and 
to study possible exchange reactions be- 
tween the two preparations. 


Methods 


The animals used were 66 male white healthy 
rats with a mean weight of 255+3 gm. (range 
210-290 gm.). 

Mercury was injected subcutaneously on seven 
days of the week in a dose of 1 mg. per kilogram 
of body weight: 0.05% aqueous 
used (0.5 mg. Hg per milliliter). 


solutions were 

Mercuric chloride without or with Hg®* labeling 
and methyl mercury dicyandiamide without or with 
Hg*™ labeling were the substances injected. 

Radioactive mercury was obtained from Atomic 
Energy of Canada Ltd., as HgO labeled with Hg™* 
(half-life 47 days). 

The radioactive methyl mercury dicyandiamide 
and mercuric chloride were prepared from the 
HgO at Casco Ltd. Stockholm (by O. Lind- 
strom). The technique was essentially the same 
as that earlier described? for preparing labeled 
phenyl mercury acetate. The exchange, however, 
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took place in distilled water at pH approximately 
1 and was allowed to proceed for a week. 

Radioactivity was measured with a scintillation 
detector (Tracerlab) connected to a scalor (Tracer- 
lab). Whole blood and tissue sections were studied. 
Comparison was made with a standard consisting 
of a known quantity of radiomercury in 1 ml. 
aqueous solution. 

At the beginning of the experiments the mercuric 
chloride gave about 2,100 cpm per microgram Hg 
and the methyl mercury dicyandiamide about 1,600 
cpm per microgram Hg. 

The rats were killed by bleeding under anes- 
thesia induced by about 2.5 ml. of a 2.5% solution 
of tribromoethanol (Avertin) given intraperitone- 
ally. 

For exsanguination of the brain, the organ was 
perfused with isotonic saline and formalin solu- 
tions. The method described by Broman and Ols- 
son’ for rabbits was used, but the formalin was 
made slightly alkaline (pH about 7.5) by the 
addition of sodium bicarbonate. Perfusion was 
first made with about 100 ml. of saline and then 
with the same volume of formalin solution. The 
time between opening the thorax and commencing 
perfusion in no case exceeded two to three min- 
utes. 

The rats were divided into three series. The 
first two series each comprised three groups of 
10 rats. The third series, consisting of only six 
rats, was reserved for special investigations 

All the rats in Series I were given injections 
of radioactive mercuric chloride for 10 days, while 
the rats in Series II were given injections of 
radioactive methyl mercury dicyandiamide for an 
equally long time. 

The A-groups thereafter received no mercury 
in any form. 

The B-groups were given the same daily dose 
of nonradioactive mercury for 16 days, i. e., 
mercuric chloride (IB) and methyl mercury 
dicyandiamide (11 B), respectively. 

The C-groups also received the same daily dose 
of nonradioactive mercury for 16 days, but here 
the compounds were interchanged; the rats in 
Group I C were given methyl mercury dicyandia- 
mide and those in Group II C mercuric chloride. 

From each group, two rats were killed 1, 2, 4, 
8, and 16 days after the end of the initial series 
of mercury injections, e. g., 10 days after the be- 
ginning of the experiments. 

Blood was sampled when the rats were killed, 
and tissue specimens were taken from kidney, 
liver, spleen, cerebrum, cerebellum, and brain stem 
for radiometric analysis of mercury content. 

Urine and feces were analyzed daily during the 
first 10 days in two rats from each of the six 
groups. These animals were throughout the ex- 
periments kept in metabolism cages (one rat to 
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Fig. 2—Survey of conditions in the experiment. 
Solid line indicates labeled mercuric chloride (1.0 
mg. per kilogram); broken line, nonradioactive 
mercuric chloride (1.0 mg. per kilogram); heavy 
solid line, labeled methyl mercury dicyandiamide 
(1.0 mg. per kilogram); heavy broken line, non- 
radioactive methyl mercury dicyandiamide (1.0 mg. 
per kilogram); dotted line, no exposure; +t, two 
rats killed. 


each cage), permitting separate collection of urine 
and feces. 

The six rats in Series III were given injections 
of radioactive methyl mercury dicyandiamide for 
10 days and were killed one day later, when, in 
contrast of Series I and II, perfusion of the brain 
was performed. 

A survey of the conditions in the experiment is 
given in Figure 2. 


Results 


The deposition of mercury may be stud- 
ied in the rats which were killed one day 
after the end of the initial series of mer- 
cury injections (Table 1). A clear differ- 
ence emerged between the rats which had 


Taste 1.—Lebeled Mercury in Killed Rats * 


Exposure Mercuric Methyl Mercury 
Chloride Dicyandiamide 
Organ (6 Rats) (6 Rats) 
Blood 0.67+0.04 48.344+1.43 
9.444+1.92 14.32+0.56 
1.99+0.21 24.81+1.31 
0.31+0.03 3.18+0.09 
Cerebellum. 0.39+0.01 3.45+0.09 
Brain 0.38+0.02 2.2540.07 


* Mercury measured in micrograms per gram of wet weight 
(m. + s. e. m.). Rats killed one day after the end of the initial 
series of mercury injections (10 days after the beginning of the 
experiments). 
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been exposed to mercuric chloride and those 
given injections of methyl mercury dicy- 
andiamide. Considerably higher mercury 
contents thus were found in the specimens 
from the latter animals. The concentrations 
in the brain, for mstance, were increased 
about 10 times, and the blood concentrations 
were almost 100 times greater. The renal 
values were exceptional, however, being 
twice as high after injection of mercuric 
chloride as after methyl mercury. 

As regards the experiments with methyl 
mercury, Table 2 compares the findings 
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Fig. 3—Excretion of 
mercury in the feces. 
Solid line indicates expo- 
sure to mercuric chloride; 
broken line, exposure to 
methyl mercury dicyandi- 
amide. 
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TasLe 2—Effect of Perfusion on Labeled Mercury 
Content in the Brain * 


Exposure Methyl Mercury Dicyandiamide 


Perfusion 
Performed 
(6 Rats) 


Perfusion 
Not Performed 
(6 Rats) 


2.6640.38 
2.7440.17 
2.0240.14 
43.6543.52 
54.8342.79 
13,850.81 
23.58-+1.56 


3.19+0.09 
3.4540.09 
2.2540.07 
48.34+1.43 
51.7443.01 
14.3240.56 
24.81+1.31 


* Micrograms per gram of wet weight (m. +s. e. m.). 


in the rats in which the brain was perfused 
at death (Series III) and in those without 
perfusion. The differences were small, and 
significant diminution of mercury content 
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40 + 


Days 
9 10 


as the result of perfusion was observed 
only in the cerebellum. 

The excretion of mercury in the feces 
and urine is presented in Figures 3 and 4. 


Fig. 4—Excretion of 
mercury in the urine. 
Solid line indicates expos- 
ure to mercuric chloride; 
broken line, exposure to 
methyl mercury dicyandi- 
amide. 
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Fig. 5.—Blood: change 
in concentration of radio- 
active mercury at various 
intervals after the initial 
series of mercury injec- 
tions. Comparison be- 
tween Series I (left) and 
Series II (right) and 
between the respective 
groups in the two series. 
Here and in the following 
figures the values are 
stated in per cent of the 
average readings one day 
after the end of the first 
exposure, i. €., in per cent 
of the values in Table 1. 
Half-open circles, broken 
line indicates only initial 
Hg exposure (A-groups) ; 
open circles, broken line, 


Per cent 
100 
| 
} 


Days 


initial exposure followed by nonradioactive methyl mercury dicyandiamide (I C, II B) ; closed circles, 
solid line, initial exposure followed by nonradioactive mercuric chloride (I B, II C). 


Fig. 6. — Cerebrum: 
change in concentration 
of radioactive mercury at 
various intervals after 


the initial series of mer- 


cury injections. Compari- 
son between Series I 
(left) and Series II 


(right) and between the 
respective groups in the 


two series. Half-open 


circles, broken line indi- 
cates only initial Hg ex- 


posure (A-groups) ; open 


circles, broken line, initial 


exposure followed _ by 
nonradioactive methyl 


mercury dicyandiamide 
(1 C, Il B); closed cir- 


cles, solid line, initial 
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Fig. 7. — Cerebellum: 


change in concentration 


of radioactive mercury at Per cent 


various intervals after 
the initial series of mer- 
cury injections. Compar- 
ison between Series I 
(left) and Series II 
(right) and between the 
respective groups in the 
two series. Half-open 
circles, broken line indi- 
cates only initial Hg ex- 
posure (A-groups); open 
circles, broken line, initial 
exposure followed by 
nonradioactive methyl 
mercury dicyandiamide (1 
C, Il B); closed circles, 
solid line, initial exposure 
followed by nonradioac- 
tive mercuric chloride (I 


exposure followed by 
16 nonradioactive mercuric 


Days chloride (I B, IT C). 
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Fig. 8—Brain stem: 

change in concentration 

of radioactive mercury atPercent 
various intervals after the 
initial series of mercury 100 
injections. Comparison 
between Series I (left) 

and Series II (right) and 
between the respective 
groups in the two series. 
Half-open circles, broken 

line indicates only initial 

Hg exposure (A-groups); 

open circles, broken line, 
initial exposure followed 

by nonradioactive methyl 
mercury dicyandiamide (1 

C, Il B); closed circles, 

solid line, initial exposure 
followed by nonradioac- 

tive — chloride (I 8 16 


B, II C). Days 


Fig. 9—Kidney : change 
in concentration of radio- 
active mercury at various 
intervals after the initial 
series of mercury injec- 
tions. Comparison be- 
tween Series I (left) and 
Series II (right) and 
between the respective 
groups in the two series. 
Half-open circles, broken 
line indicates only initial 
Hg exposure (A-groups) ; 
open circles, broken line, 
initial exposure followed 
by nonradioactive methyl 
mercury dicyandiamide (I 
C, II B); closed circles, 
solid line, initial exposure 
followed by nonradioac- 
tive mercuric chloride (I 


Fig. 10.—Liver : change 
in concentration of radio- 
active mercury at various 
intervals after the initial 
series of mercury injec- 
tions. Comparison between 
series I (left) and series 
II (right) and between 
the respective groups in 
the two series. Half-open 
circles, broken line indi- 
cates only initial Hg ex- 
posure (A- -groups) ; open 
circles, broken line, initial 
exposure followed by non- 
radioactive methyl mer- 
cury dicyandiamide (I C, 
II B); closed circles, 
solid line, initial exposure 
followed by nonradioac- 
tive mercuric chloride (I 
B, II C). 

Days 
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Fig. 11.—Spleen: 
change in concentration 
of radioactive mercury at 
various intervals after the 
initial series of mercury 
injections. Comparison be- 
tween Series I (left) and 
Series II (right) and 
between the respective 
groups in the two series. 
Half-open circles, broken 
line indicates only initial 
Hg exposure (A-groups) ; 
open circles, broken line, 
initial exposure followed 
by nonradioactive methyl 
mercury dicyandiamide (1 
C, Il B); closed circles, 
solid line, initial exposure 
followed by nonradioac- 


Rats given injections of mercuric chloride 
excreted on the average about twice as 
much mercury in the feces and more than 
20 times as much in the urine as did rats 
given equivalent amounts of methyl mer- 
cury dicyandiamide. 

The loss of radioactive mercury from 
the blood and from the various organs after 
the first exposure period (from the 11th 
day) is seen in Figures 5 to 11. The values 
are stated in per cent of the average read- 
ings from animals killed one day after the 
first exposure, i. e., in per cent of the values 
in Table 1. 

In the blood the concentration of mercury 
diminished in both Series I and Series II. 
With the exception of Group I C (C-M),* 
the fall was most pronounced in Series I. 
In Group I C the content of radioactive 
mercury in the blood decreased only to a 
relatively small extent. The difference in 
the course of excretion between this group 
and the two others of the same series was 
significant when tested with variance analy- 
sis (0.01>P>0.001). No significant dif- 
ferences were demonstrated between the 
three groups comprising Series II. 

In the brain (Figs. 6, 7, and 8) it was 
obvious that the content of radioactive 
~*C-M indicates that the rats were first given 
injections of mercuric chloride and later with 


methyl mercury dicyandiamide; 0 indicates no 
exposure to mercury. 


Friberg 


tive mercuric chloride (I 
B, II C) 


mercury diminished considerably more in 
rats given mercuric chloride (Series 1) 
than in those given methyl mercury. No 
significant differences, on the other hand, 
were found between the groups comprising 
the respective series or between the various 
parts of the brain. 

The renal values (Fig. 9) in the rats ex- 
posed to methyl mercury (Series II) showed 
no appreciable fall in any group during the 
observation period. Completely different 
findings were registered in series I. In 
all three component groups the renal con- 
centration of mercury clearly diminished, 
the fall being least in the control group 
(C-0) and greatest in Group I B (C-C). 
The intergroup differences were statistically 
significant (P<0.001). Between the groups 
in Series II no significant difference in the 
course of mercury excretion was demon- 
strable. 

In neither the liver (Fig. 10) nor the 
spleen (Fig. 11) were statistically signifi- 
cant intergroup differences of mercury loss 
found in Series I or Series II. Between 
the series, on the other hand, a difference 
was observed. The content of radioactive 
mercury thus fell more rapidly in the speci- 
mens from rats whose primary exposure 
was to mercuric chloride (Series I). 


55/47 


x 
x 4 
| 
| | \ 
4 
Days 


Comment 


The experiments revealed clear differ- 
ences in several respects between mercuric 
chloride and methyl mercury dicyandiamide. 
Mercury thus was accumulated to a greater 
extent when it had been administered as 
methyl mercury than after mercuric chlo- 
ride injection. This was shown by lower 
output of mercury, particularly in the urine, 
and by higher concentrations of mercury in 
organs and blood from rats which had 
received methyl mercury. In the kidneys, 
however, the highest mercury contents were 
observed in rats exposed to mercuric chlo- 
ride. This finding was in conformity with 
the higher excretion of mercuric chloride 
via the kidneys. 

The difference as regards mercury con- 
tent was especially pronounced in the blood. 
Rats given injections of methyl mercury 
thus showed almost 100 times as much 
mercury in the blood as did rats given 
equivalent amounts of mercuric chloride. 
This is a source of error which must be 
taken into account when comparing concen- 
trations of mercury in organs after admin- 
istration of methyl mercury with those 
produced by mercuric chloride. Concerning 
the kidneys—which contained more mer- 
cury after mercuric chloride injection—the 
disparate blood levels only accentuated this 
difference; by measurements after perfu- 
sion it was shown that the differences found 
in mercury concentrations in the brain were 


not significantly due to variations in the 
blood levels. 

The approximately tenfold higher con- 
centrations of mercury in the brain after 
injection of methyl mercury as compared 
with mercuric chloride were considered to 
be of interest. Symptoms from the central 
nervous system are particularly dominant 
in poisoning from methyl mercury. This 
circumstance possibly is partly attributable 
to the obviously greater penetration of the 
blood-brain barrier by methyl mercury than 
by mercuric chloride and by better fixation 
(Figs. 6-8) of the former to the brain 
substance. ‘The results of the experiments 
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confirm to some extent Swensson’s* ob- 
servations of high mercury concentrations 
in the brains of rabbits. 

The difference in metabolism between 
methyl mercury and mercuric chloride was 
further illustrated by the effect of subse- 
quently administered nonradioactive mer- 
cury compounds in the renal and blood 
values. The mercury which had accumu- 
lated in the kidneys decreased only slightly 
in rats initially exposed to methyl mercury. 
In rats first given mercuric chloride, on the 
other hand, there was substantial displace- 
ment of this renal accumulation, particu- 
larly by nonradioactive mercuric chloride 
but also by nonradioactive methyl mercury. 
In the blood it seemed that methyl mercury 
dicyandiamide inhibited loss of mercuric 
chloride. The experimental results, how- 
ever, do not permit further conclusions as 
to the detailed mechanism of the differences 
observed between the mercury compounds. 
In the liver and the spleen, the fall in 
mercury concentration was also slower after 
injection of methyl mercury than after 
exposure to mercuric chloride. No statisti- 
cally significant difference between the 
groups of rats was found in this respect, 
however, which was surprising in view of 
earlier results.' It is nevertheless possible 
(Figs. 10 and 11) that some difference did 
exist, although, because of the large indi- 
vidual dispersion and the relatively small 
numbers of rats used, it could not be statis- 
tically confirmed. Differences in exposure 
might, however, explain the 
results. 


divergent 


Summary 


Mercury accumulated in considerably 
greater amounts in rats which were sub- 
cutaneously given injections of methyl mer- 
cury dicyandiamide daily for 10 days than 
in rats given equivalent amounts of mer- 
curic chloride. Almost 100 times as much 
mercury thus was found in the blood of 
the former rats as compared with the latter ; 
about 10 times higher mercury concentra- 
tions were present in the cerebrum, cere- 
bellum, brain stem, and spleen and about 
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twice as much in the liver. The renal values 
were exceptional in that they were more 
than twice as high after administration of 
mercuric chloride than after methyl mer- 
cury injections. 

In the urine about 20 times as much 
mercury and in the feces about twice as 
much was excreted by rats which received 
mercuric chloride as by those given 
methyl mercury. 

Mercury was more firmly bound to the 
organs when administered as methyl mer- 
cury than when given as mercuric chloride. 
This was demonstrated by recording the 
loss of mercury after cessation of exposure 
and by studying the extent and rate at 
which radioactive methyl mercury dicyan- 
diamide or radioactive mercuric chloride 
was exchanged by nonradioactive mercury 
compounds. Some exchange in vivo was 
demonstrated between methyl mercury and 
mercuric chloride. 

In the blood it seemed that methyl mer- 
cury dicyandiamide to some extent inhibited 
loss of mercuric chloride. 


Institute of Hygiene, Karolinska Institutet. 
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Introduction 


A group of organic esters of phosphoric 
acid derivatives are inhibitors of the cho- 
linesterase enzymes. These compounds in 
general are readily absorbed by the skin 
and can cause systemic poisoning after per- 
cutaneous exposure. Some of them are be- 
ing widely used as insecticides. Others that 
have much more potent anticholinesterase 
activity and are volatile liquids have been 
popularly designated as “nerve gases.” 

One of the latter compounds is isopro- 
pyl methyl phosphonofluoridate, commonly 
known as Sarin. The frequent and wide- 
spread use of this compound is evident 
from the extensive literature that has ap- 
peared, particularly with regard to its use 
as an important tool in biochemical and 
pharmacological studies. The handling of 
Sarin is extremely hazardous, and the pos- 
sibility of liquid contamination of skin and 
eyes owing to an accidental spill or splash 
must constantly be guarded against. 

In this report, excerpts from which have 
been published elsewhere,’ the efficacy of 
water in removing liquid Sarin from the 
skin and eyes of laboratory animals has 
been evaluated. Water was chosen because 
(a) it is the commonest and most readily 
available solvent and (6) it is completely 
miscible with Sarin. Results obtained from 
this study may be extrapolated to proce- 
dures for removal of Sarin from skin and 
eyes of humans and to other anticholin- 
esterase compounds used as_ insecticides, 
such as tetraethylpyrophosphate (TEPP), 
that are closely related chemically and phys- 
ically to Sarin. 


~ Received for publication Nov. 13, 1958. 
Physiology Division, Directorate of Medical Re- 
search. 
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Removal of Sarin from Skin and Eyes 


ALBERT A. KONDRITZER, Ph.D.; WILLIAM H. MAYER, B.Sc., and PETER ZVIRBLIS, B.Sc., 


Experiment 


Young adult rabbits and guinea pigs were the 
experimental animals. The acute toxicity of Sarin, 
under the conditions described, was determined 
from the mortality ratios obtained within a 24- 
hour period. Control animals, i. e, not decon- 
taminated after application of Sarin, were used 
simultaneously with the decontaminated group. 
Potency ratios and LDws'’s were determined by the 
method of Bliss.? 

Decontamination of Skin—The experiments were 
carried out at 71 F in a constant-temperature room 
containing hoods through which the air speed was 
approximately 100 ft. per minute. The day prior 
to the experiment the abdomens of the animals 
were closely clipped with an Oster Small Animal 
Clipper, Model No. 2, Head Size No. 15. The 
animals were secured to animal boards and placed 
in the hood with their heads protruding in order 
to eliminate both vapor inhalation and ocular 
absorption. Liquid Sarin was applied to the ab- 
domen by means of a graduated pipette. After two 
minutes the contaminated flushed with 
250 ml. of cool tap water by slowly pouring the 
water from a beaker while the animal was tilted 
at a 45-degree angle. After four hours the con- 
taminated area of each living animal was swabbed 
with 5% sodium carbonate 
flushed with water. 


area Was 


solution and then 
Decontamination of the Eye—Just prior to each 
experiment the Sarin was diluted with water so 
that the required was administered in a 
volume of 0.01 ml. per kilogram. The Sarin solution 
was applied by means of a graduated pipette 
to the cornea of the eye of the rabbit, the animal 
species used in this study. At varying time intervals 
the eye was decontaminated by holding the con- 
taminated eye open with the thumb and forefinger 
and thoroughly flushing the eyeball and socket with 
a moderate stream of water from a wash bottle. 
Approximately 6 to 10 ml. of water was used. 


dose 


Results 


The results of the skin decontamination 
studies are given in Tables 1 and 2. With 
rabbits the percutaneous toxicity of Sarin 
alone (controls) is seen to lie between 6.6 


SARIN REMOVAL 


TABLE 1.—Removal of Liquid Sarin from Skin of 
Clipped Rabbits by Flushing with Water 


Sarin Dose, Controls, Decontaminated, 
Cu. Mm/Kg. Deaths Deaths 
30 2/6 
40 1/6 
4/6 
60 5/6 im 
100 6/6 0/6 
150 0/6 
200 0/6 
250 1/6 
300 oe 1/6 
LD (19/20 prob. 
limits) 43 (32 to 55) 415 (187 to 695) 
cu. mm/kg. cu. mm/kg. 
Potency ratio (19/20 
prob. limits) 9.6 (6.6 to 29.8) 
Slope 5.86 + S. E. 1.92 


and 29.8 (19/20 probability limits) times 
that of Sarin plus flushing with water, i. e., 
to produce the same mortality ratio as in 
the controls contamination with approxi- 
mately 9.6 times more Sarin is required 
when followed after two minutes by flush- 
ing with water. 

Higher dosages were not investigated 
because it was found that with doses above 
300 mg. per kilogram the spreading of the 
Sarin beyond the clipped area was difficult 
to control. For this reason the dosage- 
response curve for Sarin plus flushing with 
water is incomplete. Since no evidence 


TABLE 2.—Removal of Liquid Sarin from Skin of 
Clipped Guinea Pig by Flushing with Water 


Mortality Ratio 


Sarin Dose, 
Mm*/Kg. Control Decontaminated 
70 0/10 
90 4/10 
100 3/10 
110 4/10 
120 9/10 
140 9/10 
160 9/10 
375 pe 1/10 
525 on 2/10 
750 7/10 
975 i 9/12 
1,200 én 7/7 
LD co, mm */kg. 
(19/20 confidence 
limits) 104 (93 to 116) 674 (578 to 778) 


Potency ratio (19/20 


confidence limits) 6.5 (5.4 to 7.8) 


Slope + S. E. 7.4641.23 


Kondritzer et al. 


exists that chemical reactions are involved 
in this decontamination procedure, the as- 
sumption is made that the dosage-response 
curve for this particular treatment is paral- 
lel to the dose-response curve for the con- 
trol animals. 


The best estimate of the percutaneous 
LDso for liquid Sarin on the clipped skin 
of the guinea pig has been determined to be 
104 mg. per kilogram, with 19/20 con- 
fidence limits of 93 and 116 mg. per 
kilogram. When the contaminated skin of 
the guinea pig was flushed with water two 
minutes after cutaneous exposure the po- 
tency ratio between the control and decon- 
taminated animal was found to lie between 
the limits of 5.4 and 7.8. 


TaBLe 3—Removal of Liquid Sarin from Eyes of 
Rabbits by Flushing with Water 


Estd. 
‘Time Before Sarin, Mortality LDso, Potency 
Flushing, Sec. ug/Kg. Ratio yg/Kg. Ratio 
Control: no decontami- 
16 0/4 35 
32 5/14 
40 7/10 
50 32/40 
62 14/14 
100 7/10 100 2.8 
200 9/10 
100 6/10 2.6 
50 3/20 72 2.2 
100 15/20 


The perocular LDs9 for Sarin in rabbits 
was calculated from the data given in 
Table 3 and was found to be 35yg. per 
kilogram with 19/20 confidence limits 28.5 
to 40.5ug. per kilogram. The slope of the 
dosage-response curve was 7.05+S. E. 1.76. 
This slope was used to estimate the per- 
ocular LDs9 of Sarin when its application 
was followed by flushing with water after 
various time periods. The effect of flushing 
the eye with water at varying time intervals 
after contamination indicates a regression 
in the potency ratio with an increase in time 
before flushing, the potency ratio approach- 
ing a value of 1 (no beneficial effect due to 
irrigation) at 60 seconds. 
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When the potency ratios (Y) are plotted 
against time intervals in seconds (X) a 
curve is obtained which within certain 
limits, i. e., until Y=1, can be expressed 
by Y=k X*, or, logarithmically, log Y= 
log k+n log X. A plot of log Y against 
log X results in a straight line, of which 
the slope is m and the intercept on the 
ordinate is log k. The values of the con- 
stants obtained for water by the method 
of least squares are k=6.2 and n= —0.42. 
On extrapolating to a one-second time in- 
terval for application of the decontamina- 
tion procedure, Y the potency ratio, equals 
k. Therefore, if the decontamination pro- 
cedure under investigation could be applied 
one second after exposure, approximately 
6.2 LDso’s of Sarin is the maximum con- 
tamination dose that could be reduced to 
the effectiveness of 1 LDso dose. 


Comment 


Flushing skin with water two minutes 
after contamination with liquid Sarin gave 
significantly beneficial results. This proce- 


dure was so effective that dosages amount- 
ing to six to eight times the percutaneous 
LDso for the agent gave very low mortality 
ratios. The complete miscibility of Sarin 
with water is undoubtedly mainly respon- 


sible for these results. In this connection, 
the use of organic solvents for removing 
liquid Sarin from skin is not advocated, 
since such compounds may enhance percu- 
taneous absorption of the toxic chemical. 

The observed percutaneous LDs5o of 
liquid Sarin for the guinea pig is approxi- 
mately three times that which was found 
under similar experimental conditions for 
the rabbit. The potency ratio obtained by 
flushing the clipped skin of guinea pigs 
with water two minutes after percutaneous 
exposure to liquid Sarin may not be as- 
sumed to be statistically different from that 
obtained with clipped rabbits, when the 
same decontamination procedure is used. 
Accordingly, no conclusive evidence has 
been demonstrated that species difference 
between guinea pigs and rabbits influences 
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the decontamination efficiency of flushing 
Sarin-contaminated skin with water. 

The potency ratio obtained in the experi- 
ment with guinea pigs was derived from 
partial responses both above and below the 
LDs9 dosage; whereas, in the experiment 
with rabbits the potency ratio was of neces- 
sity estimated only from partial responses 
below the LDs9 dosage for the decontami- 
nated animals. The decontaminating effi- 
cacy of flushing the water for both animal 
species can therefore be reasonably based 
on the results obtained with guinea pigs. 

Flushing the Sarin-contaminated eye with 
water would appear to be a practical self- 
aid and first-aid decontamination procedure. 
However, the results of the studies reported 
here indicate that if this method could be 
applied in as little time as one second after 
liquid Sarin is splashed into the eye, the 
perocular LDs59 would be increased only by 
a factor of c. 6.2. Assuming that a person 
who is contaminated requires approximately 
10 to 15 seconds to execute an eye decon- 
tamination procedure, the maximum reduc- 
tion in perocular toxicity of liquid Sarin 
under ideal conditions would be by a factor 
of approximately two. 

Based on the perocular LDs9 found in 
the rabbit, a droplet of about 3 mg. of 
Sarin in the eye may be sufficient to cause 
death in 50% of human beings of average 
weight and a droplet of 10 mg. may kill 
in almost all such cases. A twofold increase 
in the LDso of Sarin, therefore, may be 
of little value from a practical standpoint. 

This emphasizes the need for providing 
maximum protection for the eyes of factory 
and laboratory workers who work with this 
toxic chemical. 


Physiology Division, Directorate of Medical 


Research. 
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Abstracts from Current Literature 


The following abstracts are taken very largely from the best of the abstracting services 
in this general field—Bulletin of Hygeine (London), Industrial Hygiene Digest (Pittsburgh), 
Public Health Engineering Abstracts (Washington, D. C.), and Air Pollution Control Associa- 
tion Abstracts (Pittsburgh). Except for the minor changes necessary to adapt them to the 
typography of the Archives, these abstracts are published exactly as they are received from 
the abstracting services, and neither the Editorial Board of the ArcHIves nor the manuscript 
editing section of the American Medical Association can assume responsibility for their 
editorial style, In addition, a few abstracts prepared by experienced abstracters not associated 
with these services are included. 

The Editorial Board will warmly welcome abstracts submitted by interested readers and 
will publish any that are deemed worthy of publication. 


General 


THE Work OF THE Swiss COMMISSION ON TeTRA-EtHyL Leap, 1947-1957. D. Hoccer, Ztschr. 
Unfallmed. u. Berufskrankh. 51:150-157 (June) 1958. 


A Commission was set up by the Department of the Interior in Switzerland in 1947 to study 
the effects of tetra-ethyl lead, officially permitted to be added in specified amounts to motor 
spirit in 1947, on the health of those who worked with the spirit and on the health of the 
general population. Certain regulations were first introduced and these included general pre- 
cautions in garages and in the storage of the ethyl spirit. Petrol containing tetra-ethyl lead 
must be colored and its containers must be specially marked. Its use for any other purpose 
than as motor fuel was prohibited. A number of investigations relating to the subject have 
been carried out and reports on several of these have been published. Reports of these studies 
are given in this paper with tables of results. The data so recorded are the tetra-ethyl lead 
content of various motor fuels in different years, the lead content of exhaust gases, the lead 
content of the dust in streets with little or much traffic, the lead content of the air, the extent 
to which lead in air or dust is retained in the lungs when inspired, the daily intake of lead 
by food or water or inspiration of the element in dust and gases and the lead content of the 
blood of medical students, garage personnel and workers in lead. 

The conclusion reached by the Commission, to whom all cases of suspected lead petrol poison- 
ing have to be reported, is that no danger from the lead was established except in isolated 
cases in workers with aeroplane spirit, which contains much more tetra-ethyl lead than does the 
treated motor-car spirit. In the discussion which followed the presentation of the report the 
opinion based on it was that at present in Switzerland there was no lead risk and that, judging 
by the experience of other countries, it was unlikely that a dangerous concentration of lead 
in the atmosphere would be built up. Nevertheless, the continuation of measures of control is 
essential. Some doubts about the safety of the present state of affairs and anxiety about the 
future were, however, also expressed. 

M. E. 
Butt. Hye. 


INDUSTRIAL HEALTH—MEETING THE CHALLENGE. A. MEIKLEJOHN, Brit. J. Indust. Med. 
16:1 (Jan.) 1959. 
An eloquent and very readable account of the development and steady progress on industrial 
health control in Britain over the last 200 years. 
Puitie DrinKER 


Physiology and Nutrition 


PuLMonary Dirrusion Capacity Stupies: I. A SrMPLiFieD TECHNIQUE OF CARBON MONOXIDE 
BREATHHOLDING: II. CLintcAL Resutts Usinc A Moptrrep Carson Monoxipe BreaTH- 
HOLDING TECHNIQUE. J. K. Curtis, HELENE Bauer, SALLIE LooMaAns, and H. K. Ras- 
MUSSEN, Am. J. M. Sc. 236:53-56; 57-64 (July) 1958. 

(i) In the first of these valuable papers a modification is reported of the single-breath 
method for lung diffusing capacity which leads to an estimate of Dee at high alveolar Os tension 

(300 mm. Hg). 
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Ordinarily in this method helium is inhaled with CO and provides, by the fall in its concen- 
tration, a measure of the dilution, as compared with absorption of the CO. Here the Na of 
air (about 79%), to which 0.4% CO was added, is used instead of He. This mixture is 
inhaled at the end of the open circuit nitrogen-washout method for determining residual volume, 
when the lungs are virtually free from nitrogen after breathing pure O2 for 7 minutes. 

When D-. obtained in this way is compared with that at normal alveolar tensions (100 mm. 
Hg) with the He method, the relative contributions can be assessed of true alveolar-capillary 
membrane and blood components of diffusion. 

The disadvantage of the method is that nitrogen meters are expensive and the alternative gas 
analysis methods (e. g., Scholander) are time consuming. 

(ii) This paper reports mean values for many lung function tests in 101 persons classified 
as follows: 1. normal or minimal tuberculosis (14); 2. moderately advanced tuberculosis (9) ; 
3. far advanced tuberculosis (34) ; 4. emphysema (21); 5. farmer’s lung (9) ; 6. silicosis (4) ; 
7. sarcoid (10). 

The tests include Dee at medium and low pOz by methods described in the above paper. 
Groups 3, 4, 5 and 6 showed reduced D-.; severe sarcoid disease also produced low values. 

The authors admit that uneven distribution of inspired gas will cause error in Des. They 
demonstrate that the ratio of residual volume to total lung capacity, which increases with age 
and in emphysema, correlates highly (r=0.901) with their index of uneven ventilation. 

Blood transfusion and phlebotomy, by their effect on hemoglobin concentration, produced 
respectively a rise and fall in Deo. Pneumonectomy usually produced a fall in Deo. 

M. L. THoMson 
Buty. Hye. 


RETENTION OF SuB-Micron AEROSOLS IN THE HUMAN Respiratory TrAct. J. N. STANNARD 
and P. E. Morrow, in THE SHorTER-TERM BroLocicAL HaAzarps oF A FALLouT FIELD, 
Gorpon M. Dunninc and Jonn A. Hiicken, Editors, Atomic Energy Commission, De- 
partment of Defense, 1958, pp. 189-195. Available from U. S. Government Printing Office 
for $1.75. 


Particle size was found to be a cardinal parameter in respiratory tract deposition. The 
distribution of radioactivity in a fall-out field may or may not be the same as the distribution of 
particle sizes. Factors affecting the deposition and retention of sub-micron radioactive aerosols 
in the human respiratory tract and the possible damage caused by particles which may be 
present in a fall-out field are discussed. 

Nuc ear Sc. Apst. 


Occupational Diseases and Hazards 


Kaotin Pneumocontiosis. G. E. L. Cummins, SeEANG Aun and T. A. L. Davies, 
M. J. Malaya 12:613-617 (June) 1958. 


In Singapore, china clay (kaolin) is dug from deposits which occur within a few feet of 
the ground surface. The clay is crushed, dried, sieved and bagged by hand but in some factories 
there is machine grinding. The finished product is used in the rubber industry as a filler and 
parting powder. (It should be noted that in the local industry this kaolin powder is named 
“talc.” This may lead to confusion in the literature for some author may wrongly describe 
or cite the resultant pneumoconiosis as talcosis.) 

The sieving is carried out by young girls—in fact, children—who rock the sieves, which 
are suspended from the roof, backwards and forwards. Conditions are extremely dusty, as 
exemplified by counts carried out at two factories. Dust counts, (thermal precipitator) varied 
between 1,420 and 4,840 particles per cc. of air: all particles were below 5y, indeed the great 
majority under 2 in diameter. 

Three cases of kaolin pneumoconiosis are described in detail, and supplemented by the 

findings of a survey made at a factory employing seven workers. The very alarming results are 
summarized in the following table. 
It is of interest to note that the first and second patients, exposure occurred respectively 
between the ages of 8 and 12 and 15 and 17 years. Patient 3 was a tuberculosis contact and 
her radiograph: showed egg-shell calcification of hilar glands which is clearly apparent in 
reproduction. The authors submit the need for dust suppression to prevent the hazard, if need 
be through legislation. 

(The real interest of this series of cases is in the matters, which by inference, they under- 
line. The disease was due to employment, which the patients had left many years previously, 
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hence the importance of careful recording of the employment history of all patints. The cases 
recall the original cases of silicosis among flint crushers and female scouring-powder workers. 
In such circumstances minimization of dust is not enough, there must be concurrent vigilant 


Age, Reputed X-Ray of Chest PRU 
Th Exposure Classification 


47 4 yr. Equivocally normal(0) 

2 mo. Normal (0) 

1 yr. Simple pneumoconiosis 
(2p/—/—) 

1 yr. Normal(0); small 
calcification under 2d 
right rib 

M 1 mo. Normal (0) 

5 yr. Complicated pneu- 
moconiosis (3m/B2/3) 

M 3 mo. Normal (0) 


Patienti F 2 4 yr. Complicated pneu- 
(inter- moconiosis (?3m/D5/4) 
mittently) 
Patient2 F 26 2 yr. Complicated pneu- 
moconiosis (8m/D1/1) 
Patient3 F 33 ? Simple pneumoconiosis 
Intermittently (3m/—/—) 
in childhood 


control of tuberculous infection not only generally in the community but particularly in each 
factory group. Most of all, these cases emphasize how slowly and painfully we learn by 
experience: the same harmful circumstances and effects are permitted to recur and become the 
subject of a group of interesting cases.) 
A. MEIKLEJOHN 
Buti. Hye. 


A Stupy or Some InpustriaAL Leap Hazarps SwitzeRLanp. C. Guerpjrkorr, Ztschr. 

Unfallmed. u. Berufskrankh. 51 :85-122 (June) 1958. 

This report, presented at a meeting of the Swiss Society of Industrial Medicine and Acci- 
dents, is concerned only with industries of various kinds in Switzerland in which there may 
be a danger to health of the workers from exposure to lead. These industries are described 
and an account is given of the results of investigations which have been carried out in each 
case but with stress on the point that every separate factory in each industry must be separately 
considered because of the variations in such factors as hygienic state, degree of ventilation and 
the human factor which may have a determining effect on the occurrence of lead intoxication. 

The methods employed in air analyses are described with a statement of opinions on the 
permissible limits of the lead concentration in the air of factories. The processes in different 
industries where lead may be a risk are considered at some length with an account of the 
conditions which were found on inspection of individual factories. The industries which have 
been studied are the manufacture of accumulators, the building industry—protective lead paints 
and demolition work, lead smelting, manufacture of lead-containing bronze, manufacture of 
polyvinyl plastics in which lead-containing stabilizers are used, pottery work, some types of 
enameling, printing, manufacture of telephone cables sheathed in lead and chemical and other 
works. 

Emphasis is laid on the point that accurate scientific and other investigations are essential 
before the best possible control and prevention of lead poisoning can be achieved. 

M. E. 
Buti. Hye. 


CANCER OF THE LUNG AND Nose IN NickeL Workers. RicHarp Dott, Brit. J. Indust. Med. 
15:217, 1958. 


Cancer of the lung and cancer of the nose have been described as industrial diseases when 
they occur among certain classes of nickel workers. There is, however, no published evidence 
to show the size of the risks nor the extent to which they have been eliminated. 
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Data were collected from the records of deaths held by the medical officers of health 
for the districts in which workers at a nickel refinery lived. From the ratio of deaths at- 
tributed to lung cancer to deaths from causes other than cancer of the lung and nose 
among the other men residents in the same area an estimate was made of the number of 
lung cancer deaths which would be expected to have occurred among men employed in four 
specified occupational groups. During the years 1948-1956, there were 139 deaths from 
“other causes” among nickel workers and 48 from lung cancer; the expected number of 
lung cancer deaths among them was 9.9. The excess did not appear to be due to a bias in 
favor of diagnosing lung cancer among nickel workers, and it is concluded that during 
1948-1956 the risk of nickel workers dying from the disease was approximately five times 
“normal.” 

During 1948-1956, thirteen deaths among nickel workers were due to cancer of the nose. 
An estimate based upon the national mortality data suggested that the expected number of 
deaths was less than 0.1 and that the nickel workers’ risk of dying from the disease was 
approximately 150 times “normal.” 

Comparison of the data for 1938-1947 with those for 1948-1956 provided no evidence 
of any substantial change in the annual number of deaths due to these specific diseases. 
There was, however, an increase in the average age at which death occurred and no excess 
in mortality was apparent at ages under 50. It is, therefore, reasonable to believe that the 
hazard has been largely or completely removed in the last 35 years. 

The total numbers of deaths from these two diseases which are now known to have 
occurred among British nickel workers are cancer of the lung, 126; cancer of the nose, 62. 


SoME OBSERVATIONS ON THE INCIDENCE OF RESPIRATORY CANCER IN NICKEL WORKERS. 
J. Gwynne Morcan, Brit. J. Indust. Med. 15:224, 1958. 
(1) At Clydach Works, the incidence of cancer of the lung and nose among workers 
engaged in the refining of nickel and the preparation of nickel and copper salts was found 
to be greater than that of the general population. One hundred and thirty-one cases of lung 


cancer and 61 of cancer of the nose are reported. A description is given of the nickel 
carbonyl process. 


(2) The increased incidence of cancer of the lung and nose, which has not been noted 
among workers engaged in processes involving the use of metallic nickel, appeared to be 
related to (a) dusty occupations rather than to occupations where nickel is dealt with as a 
gaseous compound, and/or (b) drying and powdering of copper sulphate, and/or (c) the 
sulphuric acid used before 1921 which was far from pure and contained arsenic. 

(3) As an index of the action of any carcinogenic material which had been present at 
the Clydach Works, the incidence of nasal cancer was far more significant than that of lung 
cancer. No deaths from nasal cancer have been recorded from workers engaged after 1924, 
at which date increased precautions were taken against dust. 

(4) It is considered that dust, possibly the heated calcined dusts, contained the carcinogen. 
Before 1924 this dust probably contained arsenic from the sulphuric acid used. After taking 
into account (i) the period of exposure to the hazard (minimum one year); (ii) the long 
lag period between the exposure and the appearance of the first signs and symptoms; and 
(iii) the survival period after diagnosis (on the average between 18 and 24 months), it is 
not unreasonable to draw the inference that carcinogenic material may possibly have been 
present in the heated calcined dusts—possibly in their arsenic content. 

(5) The average period from entry to the works to death was 27 years in lung cancer 
cases and 22 years in nose cancer cases. 


(6) Deaths from carcinoma of the lung and nose which occurred in men not employed 
in the calcination processes may be attributable to the fact that they came into contact with 
calcined dusts during the course of their employment. 


AUTHOR'S SUMMARY 


PNEUMOCONIOSIS OF CoAL MINERS IN THREE NORTHUMBRIAN COoLLiertes. R. I. McCaLtuM 

and D. J. Newett, Brit. J. Indust. Med. 15:178-187 (July) 1958. 

The radiological prevalence of pneumoconiosis among coal miners at 3 Northumbrian 
collieries has been measured. 2,898 miners were examined by X-ray, representing 85% 
of the working population. Nearly 25% of the men had pneumoconiosis, category 1 or more, 
11% category 2 or more, and 0.5% progressive massive fibrosis. The results are compared 
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with similar studies in Durham, the Rhondda Fach and the reasons for the differences are 
discussed. 

“Compared with the results of similar surveys in four Durham collieries there is much 
less pneumoconiosis of radiological category 2 or more in Northumberland but there is 
about 5% more category 1 pneumoconiosis. The Northumbrian pits are found to have only 
a fifth of the progressive massive fibrosis found in Durham. 

“Prevalence of pneumoconiosis in Northumberland reaches the same levels as in Durham 
between 5 and 13 years later, and much later than in the Rhondda Fach, but all 60 years of 
age the prevalence is the same in all three areas. This may be because there is less dis- 
abling pneumoconiosis in Northumberland. 

“Pneumoconiosis of category 1 and occasionally of category 2 was observed amongst 
blacksmiths and screeners, who had done less than six months on facework, suggesting that 
the dustiness of these jobs requires control. 

“It is probable that more friable coal and a high proportion of low seams worked in 
Durham compared with Northumberland are the most important factors in the difference in 
prevalence of pneumoconiosis in the two areas.” 

A. L. CocHRANE 
Butt. Hye. 


FROM DrAtoMAceous EArtH. I. A. KovatevicH, Arkiv Patologii. 8:18-24, 1957 

(in Russian). 

Research was undertaken into the pathogenic powers of diatomaceous earths. A single 
dose of 50 micrograms of dust per cubic centimeter of physiological saline solution was 
introduced into the lungs of 70 rats by intratracheal injection. A typical experimental sili- 
cosis developed. In 13 rabbits, silicosis developed more slowly. Where the diatomite was 
given to 17 rats in a dust concentration of 75 to 130 micrograms of dust per cubic meter, 
silicosis similarly developed more quickly than in rabbits. 

Examination of workers in diatomite demonstrated the possibility of types I and II of 
silicosis and, more rarely, of silicotuberculosis. 

These facts showed that diatomite dust containing from 70% to 87.6% of amorphous 
silicon dioxide can lead to the development of silicosis in certain industries. 

A. PoLLiIcaRD 
Butt. Hye. 


THE PREVENTION OF LEAD Portsoninc. S. Nicotet, Ztschr. Unfallmed. u. Berufskrankh. 51: 
122-129 (June) 1958. 

In this paper there is a list of 15 industries and occupations in which a lead hazard may 
exist with short accounts of 10 cases of lead poisoning and the ways in which the patients 
had absorbed the metal. 

Lead intoxication is slowly diminishing in frequency in Switzerland where the annual 
number of persons compensated has been reduced from 37 in 1945 to 26 in 1954. 

A short account is given of the prevention of lead poisoning which is based on (1) recog- 
nition of the risk, (2) elimination of the risk, (3) general hygienic measures, (4) personal 
hygiene, (5) medical examination before engagement and at intervals thereafter, and (6) edu- 
cation in security of all who may be at any time working with lead, which includes engineers, 
foremen and workers. 

M. E. 
Butt. Hye. 


PuLMoNARY NopULATION BY INHALING BArtuM Dust. B. Gomsos, Pracovni Lekarstvi 9 :399- 
401, 1957 (in Czech.). 


In the radiological examination of 14 women workers employed in crushing baryta and 
talc, 2 of them after 11 and 16 years at this work showed images which were very different 
from those of the pneumoconioses usual in the district. 

Very fine nodules with the appearance of fine sand on a highly reticulated background 
were seen. Their outlines were clear and well contrasted. From the clinical viewpoint, no 
symptoms were observed of bronchitis or of emphysema, but there were good indications of 
pulmonary barytosis, the dust breathed in containing from 65% to 95% of barium sulphate. 

The intervention of talc can be discounted, since in fact in 60 women working solely on 
talc, often for 20 years, only a linear reticulation without nodulation could be found. 
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In the 2 cases, the mineral contained about 10% silica. The absence of nodules in the 
case of tale shows that silica does not play a part in the formation of nodules. 

A. POLLICARD 
But. Hye. 


OccuPATIONAL ILLNESS IN GLASs GRINDERS. J. MUNz, Ztschr. ges. Hyg. 4:67-75 (Jan.-April) 
1958. 


In this paper the author gives an account of the manufacture of glass and a technical 
description in some detail of the various processes in which different glass workers are 
engaged. The risks of exposure to dusts in these processes are considered. An account is 
given of 2 glass factories, the nature of the work carried out in them, special risks to which 
workers had been exposed and the improvements that have been introduced to lessen the 
risks. Some particulars are given of the results of examinations to enumerate the dust 
particles in different parts of the factory. The results of X-ray examination of 6,950 workers 
in glass are analysed in a table. Among these there were 468 with healed tuberculosis, 743 
with tuberculosis which was not entirely healed, 27 with tuberculosis and silicosis and 26 with 
silicosis. Some X-ray photographs of particular cases are given. 


In the conclusion it is stated that although silicosis may occur in workers in many of the 
processes in which they work it was only established with certainty in the group of the glass 
grinders. Silicosis was found in 0.76% of all the workers who were examined but in 2.5% 
of workers exposed to particular risks from dust and in 5.2% of workers who had been 
actively at work for more than 25 years. 

M. E. 
Butt. Hye. 


A Case or Berytitium Disease. C. H. Woop, K. P. Batt, and N. D. Teareg, Brit. J. Indust. 
Med. 15:209-212 (July) 1958. 
The occupational and clinical histories and post-mortem appearances of a man who de- 

veloped dyspnea and cough while working with beryllium oxide are reported. The disease 

progressed, and, despite a temporary remission under treatment with corticotrophin, he died 
at 40 years of age after having been bedridden with dyspnea for four years. Some of the 
difficulties of confirming the diagnosis of beryllium disease are discussed. 

AUTHORS’ SUMMARY 


Notse: Is It A HEALTH PropLeM ? 
168 :370-376 (Sept. 27) 1958. 


The auditory effects of noise exposure are a serious threat to health of a large segment 
of the industrial population. As yet, not enough is known about the relations of hearing 
loss to noise exposure to set a safe level of noise exposure. It can be said, however, that 
whenever employees are exposed to continuous noise for at least five or six hours a day, five 
days a week, 50 weeks a year, for several years, to more than 85 decibels in any of the three 
octave bands 300 to 600 cps, 600 to 1,200 cps, or 1,200 to 2,400 cps, a program of hearing 
conservation is necessary. This level does not apply to impact noises. There is not enough 
information about the effects of impact exposure to allow setting a hearing conservation 
level. Nonauditory effects of typical industrial noise exposures do not constitute a health 
hazard, but whether the nonauditory effects of the extremely high noise levels 
generated by jet engines and rocket engines will constitute a health hazard remains to be 
seen. Hearing conservation is primarily a medical responsibility, and the importance of the 
physician’s recognition of his role in meeting the threat cannot be overemphasized. 
Inpust. Hyc. Dicest 


A. Gioric Jr, and ANNE SUMMERFIELD, J. A. M. A. 


Errect oF NoIsE ON AN “INTELLECTUAL” TASK. 
30 :824-827 (Sept.) 1958. 


Three groups of Naval Ratings worked for two sessions at a subtraction task involving 
a considerable immediate memory load. One group had both sessions in relative quiet (70 db.), 
a second had the first session in 100 db. noise and the second in quiet, and the third group 
had noise and quiet in the reverse order. In the first session the noise group slowed down 
at solving the subtractions as time went on, relative to the groups working in quiet. A 
similar difference appeared in the second session, but, in addition, there was an aftereffect 
of noise such that the subjects who had had noise previously slowed down relative to those 
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who had not. Slowing down of performance with time was in all groups most marked in 
extroverts. These results suggest first that intellectual work as well as simple sensory 
tasks must be regarded as endangered by noise. Secondly, there may be harmful after- 
effects of noise, but it is not clear whether these will appear in any situation or only in one 
similar to that in which the noise was experienced. 

AUTHOR'S ABST. 


THE INFLUENCE OF FipercLAs-PLAstic Dust on TUBERCULOSIS: AN EXPERIMENTAL INHALA- 
TION Stupy oF Two or Dust; HistotocicAL Opservations. G. W. H. 
Scuepers, Am. Rev. Tuberc. 78 :512-521 (Oct.) 1958. 


The results of experiments probing the influence of two varieties of fiberglas-reinforced 
polyester resin on the course of experimentally induced pulmonary tuberculosis in 113 guinea 
pigs are reviewed. Both of the inhaled fiberglas-plastic dusts caused limited transient aug- 
mentation of the R I tuberculous infection. The tuberculous infection was more vigorous 
and of greater duration in the animals exposed to the fiberglas-plastic dust with a calcium 
carbonate filler than in the guinea pigs exposed to fiberglas-plastic dust containing calcium 
sulfate as a filler. 


AUTHOR’S SUMMARY 


Aw Epoxy Resin Dermatitis OutpreaK. E. A. Terry Jr., Indust. Med. 27 :424 (Aug.) 1958. 


Forty cases of epoxy resin dermatitis, representing an attack rate of approximately 50% 
occurred early this year in workers exposed to a resin containing a polyamide catalyst 
which is nonvolatile at room temperature. The resin was being used as an adhesive to bond 
copper tubing and strip-aluminum. The average duration of exposure prior to development 
of the rash was 36 days. Eight men of the 40 developed a definite sensitivity and were 
removed from further contact with the resin. Treatment of the mild cases was symptomatic. 
The sensitized persons were treated with steroid preparations, both locally and systemically. 
Maximum efforts have been directed toward prevention of further cases by minimizing 
personal contact with the resin. Depending upon the exposure, this involves the use of 
gloves, sleevelets, coveralls and protective creams. Specific attention has been paid to fre- 
quent washings at the work station of exposed skin with soap and water or waterless 
cleaners. A substitute material or process is being sought by job planners and manufacturing 
engineers. 

Inpust. Hyc. Dicest 


Evectrostatic Parnt SPRAYING AND Detearinc. Data SHeet D-468, NATIONAL SAFETY 

Counci, Nat. Safety News 78:37-40 (Aug.) 1958. 

This data sheet discusses typical electrostatic paint spraying and detearing operations, the 
hazards involved, and methods of preventing accidents and harmful exposures. In electrostatic 
paint spraying, particles of paint are passed through a negatively charged electrostatic 
field. The particles of paint assume the negative polarity of the electrodes and are then at- 
tracted to the work, which is positively charged, usually by being attached to a ground con- 
veyor. The fire hazards involved in electrostatic paint spraying and electrostatic detearing 
operations result from the solvents used with the paint, from possible sparking of the unit, 
and from use of the oil-filled transformers. The health hazards are those connected with 
the use of solvents and the hazards of electric shock. Only properly trained, qualified, and 
physically fit persons should be permitted to work around electrostatic apparatus. It is 
recommended that cardiacs should not be allowed to operate the equipment to avoid complica- 
tion of the heart condition from a possible minor electric shock. 

Inpust. Hyc. Dicest 


oF OcHER Workers: A CLINICAL AND ANATOMO-PATHOLoGIC Stupy. A. D. RocHe, 

D. Picarp, and A. VernHes, Am. Rev. Tuberc. 77 :839-847 (May) 1958. 

Deposits of earthy ochers exist in the south of France, particularly in the Apt district near 
Avignon. These ochers are used as pigments—red and yellow—in the manufacture of, among 
other things, paints, varnishes, lacquers and linoleum. The ores occur as surface or underground 
deposits and so according to circumstances are worked in open quarries or in mines. The 
ochers are thereafter separated from other mineral matter—sand and clay—by washing and 
settling. The precipitate of ocher is dried and cut into blocks in which form it is stored. 
These blocks are finally crushed into a fine impalpable powder; the mining and crushing proc- 


67/59 


A. M. A. ARCHIVES OF INDUSTRIAL HEALTH 


esses are very dusty. The composition of a typical ocher is FesOs 17%, SiO» 51%, AlOs 
23% and other constituents 9% (it would appear that the figure 51% represents free and 
combined silica expressed as SiOz). 

All the workers at Apt have been examined radiographically—about 250 examinations per 
annum—each year for many years. In the whole course of these examinations only about 
20 definite cases of pneumoconiosis have been identified. The disease appears after 15 to 20 years 
at risk. Pathological and clinical examinations in 1 case showed that the disease was sidero- 
silicosis, in which individual nodules and masses frequently had aseptic central necrosis. X-ray 
diffraction tests on a sample of the lung gave a spectrum similar to that of the ochrous earth. 
The radiographic changes presented usually as massive shadows, and egg-shell calcification of 


hilum glands was almost invariably present. 
A. MEIKLEJOHN 


Buti. Hye. 


An INVESTIGATION OF SOME HEALTH HAZARDS IN AN INERT-GAS TUNGSTEN-ARC WELDING 
Suor. P. J. R. Cuatten, D. E. Hicktsn, and Joan Beprorp, Brit. J. Indust. Med. 15 :276, 
1958. 


A description is given of the inert-gas tungsten-arc welding process for aluminum, and of the 
formation of ozone during its use. 

An environment and clinical survey has been carried out in a workshop equipped with auto- 
matic inert-gas tungsten-arc welding machines. Ozone was found in the air in concentrations 
ranging from 0.8 to 1.7 ppm. Eleven out of fourteen employees complained of upper respiratory 
symptoms. 

No further symptoms were reported after ozone concentrations were reduced to the region 
of 0.2 ppm, and our findings thus support the decision of the American Conference of Govern- 
mental Industrial Hygienists (1956) to lower the MAC for ozone from 1.0 to 0.1 ppm. 

A system of local exhaust ventilation which did not remove the inert-gas shield and thus 
affect the quality of the weld is described, and the effectiveness of the system is demonstrated 
by substantial reductions in the concentrations of ozone in the workshop. 

An account is included of an environmental and clinical investigation in a degreasing bay 
adjacent to the welding shop, and of the action taken to improve environmental conditions. 


DecoMPRESSION SICKNESS: A REVIEW OF THE LITERATURE AND PreviIoUSLY UNREPORTED Histo- 
Locic OpservaTions. R. J. Srttery, A. M.A. Arch. Path. 66:241-246 (Sept.) 1958. 

A case is reported of a 35-year-old man who, after working in a caisson for 6 hours (2 or 
3 hours beyond the usual spell) and being decompressed in the medical air lock, experienced 
generalized pain and vertigo before he reached home. He was recompressed and decompressed 
over 1% hours without his distress being alleviated. He was then sent to hospital where he 
arrived in coma and died within 10 minutes. Other men who had worked with him experienced 
no symptoms. 

At postmortem 7 hours later (the body had been placed in a refrigerator after death) 
most of the blood vessels contained minute air bubbles and there were crepitations over the 
chest and abdomen. 

The pericardium was filled with water and when the cardiac chambers were incised large 
bubbles escaped from the right atrium and the inferior vena cava. 

Histological observations are very interesting and excellently illustrated in 4 figures, 2 sec- 
tions of liver, 1 of pancreas and 1 of pulmonary vein, showing gas bubbles in the blood. Large 
amounts of fat were demonstrated in the liver and pancreas and bubbles of gas were present 
within the lipoid masses. 

The author states that the bubbles of gas in the vessels were of air but is doubtful as to 
the composition of the gas in the lipoid of liver and pancreas. He quotes Bert (La Pression 
barométrique, Paris, Masson & Cie., 1878) who suggested that the gas within fat invoked in 
decompression sickness was chiefly nitrogen with some COsz present and only a trace of Os. 

T. O. GARLAND 
Hye. 

Strupres ON EXPERIMENTAL Fire Siiicosis: I. PAtHoGeNic Activity OF MARTIN Fur- 
NACE Frre Brick Dusts. U. Sarriorr: and A. TomMMAsINni DeGNna, Med. lavoro 49 :347- 
367 (May) 1958. 

The English summary appended to the paper is as follows: 

“Pulmonary lesions due to fire brick dust, as observed in human pathology result from 
inhalation of mixed dusts containing chromium, magnesium and iron oxides, aluminium silicates 
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and free silica in its different allotropic crystalline forms: quartz, cristobalite and tridymite. 
The present investigation was carried out as an experimental evaluation of the pathogenic 
activity of dusts obtained from each of the different fire brick types used in Martin furnaces. 
Adult Sprague-Dawley rats were given a single intratracheal injection of 50 mg. of dust 
suspended in 0.5 ml. of sterile saline solution. The tested dusts were: 1) dust of used basic 
(chromium-magnesium) bricks (silica content: 0.4% as quartz); 2) dust of used silica- 
aluminium bricks (free silica content: 5% as quartz); 3) dust of used silicic bricks (free 
silica content: 60-70%, of which: 10-15% quartz, 30% cristobalite, 20-30% tridymite) ; 
4) pure quartz dust, for comparison (quartz content: 97-98%). The rats were killed at 
monthly intervals up to 9 months after the treatment. Histological examination of lungs and 
mediastinal lymph nodes was carried out with the following methods: hematoxylin-eosin, 
Mallory-Azan, Tibor-Pap, Gomori, Unna-Pappenheim, toluidin blue, May-Griinwald-Giemsa. 
The results showed substantial differences of silicotigenic activity for dusts of the different 
types of fire bricks. These differences correspond to the free silica content of the dusts. 


“Chromium magnesium brick dust behaves like an inert dust and only induces the formation 
of small clusters of macrophages without any production of reticulin and collagen fibers 
throughout the whole experiment. 

“Silica-aluminium brick dust induces the formation of highly cellular nodules showing only 
a moderate fibrosis consisting of a network of reticulin and collagen fibers, forming within 
the fourth month of experiment and remaining unchanged thereafter until the end of the 
experiment. The cellular reaction is formed by the following cytological types: macrophages 
and other histiocytes, some fibrocytes and plasmacells, few eosinophils and few mastcells. 


“Silicic brick dust induces an intense cellular reaction and fibrosis within a month since 
the intratracheal injection. The lesions evolve afterwards an increasing fibrosis and deposition 
of hyalin substance leading to confluent massive fibro-hyalin silicotic lesions in about 9 months. 
The cellular reaction includes macrophages and other histocytes, fibrocytes, plasmacells, eosino- 
phils and mastcells. 

“Quartz dust leads to the formation of lesions which are similar to those induced by silicic 
brick dust but even more rapidly evolving, reaching the stage of massive silicosis within six 
months since the intratracheal injection.” 

Buti. Hye. 


ARSENIURETTED HyproGEN PoIsoNING IN TANK CLEANERS. A. T. Dorc, Lancet 2:88-92 (July 
12) 1958. 


Three separate cases of arsine poisoning are described in men who entered empty tanks to 
clean them. The tanks had previously contained sulphuric acid made from iron pyrites. The 
arsenic impurities tend to settle out on standing and a small sample of the deposit from 1 tank 
contained 45.0% by weight of AS:Os. A sample from another contained 18.6%. When the 
deposit is hard it cannot be easily hosed out, but has to be chipped or scraped. 

T. O. GARLAND 
Buti. Hye. 


COMPREHENSIVE TESTING OF BARRIER CREAMS. E. 
1958. 


For those who suppose that a barrier cream serves any purpose higher than that of a 
prophylactic placebo, or of providing the answer to a familiar ground for the allegation of 
negligence in common law actions, or who might even believe that its physical and chemical 
properties could be of more importance than the colour, shape or literary qualities of the label 
on the tin, this paper will be of great interest. 


Hecyt, Berufsdermat. 6:111-124 (June) 


To satisfy the workman who has to be cajoled into using it, a barrier cream must be of 
a reassuring appearance and odor, easy and pleasant of application to the skin, must not remain 
greasy or sticky for longer than it takes the workman to go from changing room to workshop, 
or attract a morbid interest in his skin by giving rise to any kind of cutaneous sensation. 
While it must be impermeable to all sorts of chemicals and insoluble in various classes of 
solvent it is at the same time essential that it readily washes off with warm water. 

Clinical tests are of little value except in the case of sunscreens or of materials designed 
to prevent impregnation of the nail-folds with mineral oil. No barrier cream will keep out 
an allergen or a powerful primary irritant and it is much too difficult to demonstrate the 
damage done by more slowly acting noxae. But a good barrier cream should at least, unlike 
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a pioneer and much esteemed product, never give positive patch tests on normal skins and 
therefore must for this purpose be tried out in various ways on a sufficient number of subjects. 
In order to supply evidence of care in the selection of a barrier cream it is desirable to test 
for persistence on the skin during use and for impermeability by materials from which it is 
supposed to protect, as well as the usual schedule of microscopical structure, specific gravity, 
viscosity, pH, etc., and ingenious methods for testing all these qualities are here described. 
J. H. Twiston Davies 
Butt. Hye. 


Industrial Toxicology 


THE QUESTION OF THE Toxicity or CADMIUM Oxipe. R. S. Vorospyeva, J. Hyg. Epidemiol. 
Microbiol. & Immunol. 2 :244-249, 1958. 

Some conflict of opinion has been expressed in the literature on the toxicity of cadmium, 
which has come to be used to a very large extent in the atomic industry, the manufacture of 
alloys, alkaline accumulators and dyes and in other processes. In this paper there is an account 
of the health survey of 154 workers in cadmium who had been exposed to cadmium oxide dust 
for varying periods of time. Of these 63.7% had been so exposed for more than 3 years. The 
concentration of cadmium in the air of their work places ranged from 0.1 to 15.1 mg. per 
cubic meter of air and the size of the cadmium oxide particles was up to 2.0¢ in 96% of them. 
As a control in the survey group of 50 workers not exposed to cadmium was chosen. 


The subjective symptoms of poisoning which were found among the cadmium workers were 
headache, anorexia, loss of the sense of smell, nausea, giddiness, irritability, sleeplessness and 
epistaxis. The frequency of these symptoms is set out in a table. Clinical examination showed 
that 70% of the cadmium workers had some affection of the respiratory tract—mostly a 
chronic rhinitis of atrophic character. In 5 workers the early signs of pulmonary fibrosis were 
demonstrated. A sign of cadmium poisoning which appears after 1-2 years and sometimes 
shorter exposure was a light-yellow to brown-yellow discoloration of the necks of the teeth. 
Evidence of hepatitis and of cholecystitis was found with relative frequency. A considerable 
part of the paper is devoted to an account of the effects of cadmium exposure on the nervous 
system which were investigated by means of chronaximetry. These measurements of nervous 
response—skin, ocular and motor—were found to be increased in the majority of the cadmium 
workers, when compared with the controls, indicating diminution of function of the cerebral 
cortex. 

M. E. 
Butt. Hye. 


THE PuHysIoLociIcAL RESPONSE oF GUINEA Pics to ATMOSPHERIC PoLLUTANTs. Mary O. 

Amour, Internat. J. Air Pollution 1:170 (Jan.) 1959. 

Changes in the mechanical behavior of the lungs were produced by 1 hour exposure of 
guinea pigs to low concentrations of irritant air pollutants. Sulfur dioxide, acetic acid, formal- 
dehyde, formic acid and 0.8 surfuric acid produced bronchial constriction, whereas 2.5u 
sulfuric acid resulted in obstruction of some of the larger air passages. 

As evaluated by the increase in pulmonary flow-resistance and the increase in work of 
respiration the most potent of the gaseous irritants was formic acid, followed by formaldehyde, 
acetic acid, and sulfur dioxide in that order. 

Extension of the exposure time indicated that the response to sulfur dioxide continued to 
increase during a 3 hour exposure, whereas prolonging the formaldehyde exposure to 4 hours 
indicated that the maximum response was produced in 1 hour. 

In the case of sulfur dioxide, acetic acid, and formaldehyde the response was greater when 
the gases were breathed through a tracheal cannula, thus by-passing the scrubbing effect of 
the upper respiratory tract. 

Using mixtures of sulfur dioxide and sulfuric acid mist, a synergistic toxic action was 
observed when the sulfuric acid particle size was 0.84 but not when 2.5 sulfuric acid was used. 
A potentiation of the response to sulfur dioxide was obtained with sodium chloride aerosol of 
0.4 but not with 2.5, hence particle size appears to be an important factor in the potentiation 
of the response to irritant gases by aerosols. The possible reasons for this are discussed. 

When the four irritant gases used were studied in combination with 10 mg/m* sodium 
chloride of 0.04u diameter which was itself without effect on the animals, the response to sulfur 
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dioxide and to formaldehyde was potentiated but the response to acetic acid and formic acid 
was unchanged. The aerosol, however, prolonged the response after the termination of the 
exposure in the case of all four gases. 


The response to the combination of formaldehyde plus aerosol was greater than the re- 
sponse to the gas alone breathed through a tracheal cannula. The presence of a tracheal cannula 
used with the gas-aerosol mixture produced an increase exactly accounted for on the basis 
of the gas alone. At a given concentration of formaldehyde the response produced varied 
with the aerosol concentration. These experiments indicate that the increase of toxicity of a gas- 
aerosol mixture can be definitely related to the aerosol entity. 


AUTHOR'S ABST. 


New Srtupies on IV. Errect or Fine Dust Partictes on Excisep 
BerorE AND AFTER SYMPATHOMIMETIC AgRosoLs. L. DAuTREBANDE, A. L. 
Detaunots, and C. HeyMans, Arch. internat. pharmacodyn. 116:187, 1958. 


By means of a technique previously described for administering aerosols to perfused guinea- 
pigs’ isolated lungs placed at 37 C in an artificial thorax connected with a pump regulating the 
degree of inspiratory expansion, the effects of inhaling submicronic dust particles before and 
after inhaling a sympathomimetic aerosol were studied in the course of 67 experiments between 
June 1956 and January 1958. 


The experimental observations, as reported in a preliminary paper for two kinds of dust 
aerosols, were confirmed using a greater number of dust particles: Quartz, Aerosil, Calcium 
Carbonate, Polystyrene (latex), Wolfram Oxide, Calcium silicate, India ink, Iron oxide, 
Uranium oxide, Titane oxide, McIntyre aluminum powder, Torch black, Synthetic methyl- 
silicate, Abrasive powder, Magnesium oxide. Except for polystyrene (whose maximal particle 
size was 0.26u) the maximum diameter of the air-borne dust particles was around 0.5; this 
locates the site of their pulmonary deposition at the level of the alveolar regions which, there- 
fore, must be mainly responsible for the phenomena observed. The size of the aerosol particles 
issuing from the dilator drug solution was 0.04u. 

From the present series of experiments, it may be concluded that: 

a) inhaling submicronic solid, chemically inert, particles, even of a very low solubility (like 
quartz, calcium carbonate, uranium oxide and titane oxide) induces the excised lungs’ respira- 
tory ampliation to constrict, sometimes down to a state of severe hypoventilation; 

b) after dust inhalation, administering an aerosol from a powerful sympathomimetic mix- 
ture brings the respiratory ampliation back to normal or, more frequently, above normal; 

c) after dilator aerosols have produced their effects, the dust particles fail to constrict the 
lungs ; 

d) administered prior to dust particles, the dilator aerosols, as used in this study, are able 
to prevent completely, the otherwise constricting, effects of the dust particles. 

AUTHOR'S SUMMARY 


TissuE REACTIONS PropucepD By ALUMINIUM Dust AND THE EFFECT OF ALUMINIUM ON THE 
DEVELOPMENT OF Siticosis. Y. Furuya, Bull. Inst. Pub. Health Tokyo 7:19-28, 1958. 

The author, working in the department of Industrial Hygiene, the Institute of Public 
Health, Tokyo, investigated the histological changes induced by the intraperitoneal and intra- 
tracheal injection of aluminium powders in rats. The particle size of the powders varied: in the 
coarsest sample the mean particle size was 1.424. One of the test samples was Al-MC—the 
metallic aluminum powder prepared at the McIntyre Research Foundation. In each experiment 
5 male rats and 4 different samples of aluminium powder were used. One cc. of vehicle 
containing 100 mgm. of dust was injected peritoneally and 1 cc. containing 50 mgm. intra- 
tracheally. The animals were killed 7 months after injection and the lung tissue, peribronchial 
lymph nodes and peritoneal nodules produced by the dust were examined histologically. It was 
proved that aluminium dust produced considerable fibrosis in the peritoneum, moderate fibrosis in 
the lung, and very little or no fibrosis in the lymph nodes (this last finding is important in rela- 
tion to the experiments below). 

Chemical tests showed that these aluminium powders inhibited the solution of quartz. The 
same powders were then used to assess their effect on the developmnt of silicosis. A group of 
rats were injected intratracheally with a mixture of quartz and aluminium; a control group 
received quartz only. The animals were killed at intervals of 2, 3, 4 and 9 months. The hilum 
nodes were examined histologically. Finely powdered aluminium dust prevented the onset of 
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experimental silicosis in the lymph nodes but coarse dust did not. The author concludes that 
aluminium dust must be very fine to prevent silicosis and in his experiments Al-MC was the 
most effective sample. 
A. MEIKLEJOHN 
Hye. 


Tissue Reaction BY AMorpHOUS Fine SILICA AND QUARTZ WITH DIFFERENT SIZES. 
Y. Furuya, Bull. Inst. Pub. Health Tokyo 7:29-36 (March) 1958. 

Fine amorphous silica powder, 50% of the particles under 0.54, and quartz powder with sizes 
of 1.5y, 3.4u, and 4.54, were administered intravenously to rabbits to measure the fibrogenicity 
of these agents. The dosage was based on body weight of the animals and the total amount 
administered to each at weekly intervals for 10 weeks was between 500 and 700 mgm. The 
animals were killed on the 500th and 533rd days after the first injection. Tissue from the liver, 
spleen and lungs was examined histologically. It was shown that fine amorphous silica did 
not produce any pathological change except for a feeble giant cell formation, and the fibrogenic 
potency of quartz in the liver increased markedly with the particle size increment from 1.5 
to 4.5y. During the period of the experiment (500 to 533 days), specific silicotic fibrosis was 
not induced by these quartz particles, either in the lungs or spleen, but non-specific pathological 
changes developed and advanced with increase in particle size. 

A. MEIKLEJOHN 
Butt. Hye. 


IMMUNOCHEMICAL StupIES ON BERYLLIUM: ProGreEss Report To Aprit 1957. Smpney BELMAN, 
WALTER TROLL, and Norton Netson, New York University-Bellevue Medical Center, 
Institute of Industrial Medicine, Contract AT (30-1) 1664. 

The inflammatory skin disorder clinically observed in some Be workers demonstrates the 
characteristics of an allergic or sensitivity response, and the chronic form of pulmonary disease 
attributed to Be exposure exhibits characteristics of an allergic origin. An immunochemical 
study of Be was undertaken to study these phenomena. Preliminary results are presented from 
studies on binding of Be using a cation exchange resin, the induction of a Be specific anaphy- 
laxis in guinea pigs by injection of a Be-epidermal homogenate, and an investigation of Be 
binding by the soluble constituents of epidermis. 


Nuccear Sc. Asst. 


HEMATOLOGICAL StuDIES IN EXPERIMENTAL LEAD PoIsoNING IN HOMOEOTHERMIC ANIMALS 
WITH THE Arp oF PHAseE Contrast Microscopy. M. WASSERMANN, G. MIHAIL, and 
V. Cojocaru, Arch. malad. profess. 19:233-242 (May-June) 1958. 

This paper gives an account of the results of the examination by means of phase contrast 
microscopy of the blood cells of experimental animals which had been poisoned with lead 
acetate. This method of microscopy has the great value of giving an image rich in detail of 
cells which are living and not stained and is thus superior to methods of dark ground or other 
illumination. The technique which was used is briefly described. The experimental animals 
which were submitted to lead poisoning were rabbits and pigeons and some reference to guinea 
pigs is made also. The changes in the blood cells brought about by the poisoning are described 
with the aid of some good photographs of the blood cells of the rabbits and pigeons which 
present clear histological details. It is stated that by means of phase contrast microscopy the 
pathological changes induced by lead in both erythrocytes and leucocytes can be more precisely 
defined in that these changes consist not only in basophilic granulation of the erythrocytes but 
in the appearance of other departures from the normal picture. 

M. E. 
Butt. Hye. 


EXPERIMENTS ON THE DANGER OF LEAD PoISONING FROM GRAUBLEIMENNIGE-ARCANOL—AN 
Anti-Rust Primine Parnt. K. W. JOrren and W. KiosterkOrter, Zentralbl. Arbeitsmed. 
u. Arbeitsschutz. 8:140-142 (June) 1958. 

The experiments described in this paper were conducted to compare the lead toxicity of 2 
anti-rust paints—the Graubleimennige-Arcanol (grey lead minium) which was found to contain 
50% by weight of finely divided metallic lead and a red-lead paint which contained 77% to 80% 
by weight of PbsO, The metallic lead paint was less soluble in hydrochloric acid than the 
red-lead paint. These paints are applied by means of a spray gun and some measurements 
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were made of the sizes of the droplets delivered from the appliance. Groups of 10 rabbits each 
were chosen for the experiments on toxicity and these were observed for a period of 3 months 
in dust chambers in which the spray gun filled with one paint or the other was operated for 
1% hours daily. Blood examinations of the animals were carried out before and during the 
experimental period. It was found that the toxicity of the metallic lead paint as judged mainly 
by the blood counts of stippled and nucleated red cells, loss of weight and number of deaths 
during the period, was considerably less than that of the red-lead paint. These findings are 
discussed in relation to the industrial use of these paints with the recommendation that although 
the metallic lead paint is to be preferred great care is nevertheless to be exercised to protect 
the workers by such means as protective clothing and satisfactory masks. 
M. E. 

Butt. Hye. 


RELATIVE HEPATOTOXICITY OF SEVEN HALOGENATED Hyprocarpons. G. L. PLAA, ELIzABeTH A. 
Evans, and C. H. Hine, J. Pharmacol, & Exper. Therap. 123 :224-229 (July) 1958. 
It has been demonstrated that hepatotoxicity can be evaluated simply and practically by the 
prolongation of pentobarbital sleeping time. The data can be resolved into the standard dose- 
response curve, thus permitting an estimate of the LDs. for production of hepatic damage. 
In hepatotoxic potency, the increasing order of toxicity was: 1,1,l1-trichloroethane; tetra- 
chloroethylene; trichloroethylene; sym-tetrachloroethane; 1,1,2,-trichloroethane; chloroform; 
carbon tetrachloride. The lethal potency of the compounds increased as follows: tetrachloroeth- 
ylene; carbon tetrachloride; 1,1,1-trichloroethane; trichloroethylene; sym-tetrachloroethane ; 
chloroform; 1,1,2-trichloroethane. There was a lack of correlation between the dose causing 
liver damage and the dose causing death. 
AUTHORS’ SUMMARY 


Toxicity OF MONOMETHYL- AND DIMETHYLTHIOACETAMIDE. K. FEMMER, Arch. exper. Pathol. 
u. Pharmakol. 233 :376-383, 1958. 

Poisoning with monomethylthioacetamide 0.1 mg/g., causes in the mouse within 24 to 36 
hours fatal capillary damage with lung edema, pleural effusion and ascites, similar to that 
observed with thiourea and derivatives. Doses below 0.1 mg/g. do not produce the characteristic 
symptoms. Death occurs after 48 to 96 hours as a result of liver damage. The dimethyl derivative 
is less toxic, the LDw being 0.5 mg/g. Death occurs after 17 hours, pleural effusions and 
ascites do not appear. Smaller doses do not produce liver dystrophy. There is no hyperglycemia. 
The respiration of liver slices from the monomethylthioacetamide-poisoned animals with glucose 
as a substrate is 50% inhibited, with succinate 40% increased. Addition of monomethylthioaceta- 
mide in vitro has no influence on the tissue respiration. 

Inpust. Hyc. DicEest 


Toxicity AND PERSONAL DECONTAMINATION OF Boron HypripeE PropeLtLtANt Fuets. J. L. 
CoLtpourN and R. SALvAToRE, Jet Propulsion 28 :762-764 (Nov.) 1958. 

The toxicities of the liquid boron hydride fuels (BHF) of the HEF 3 and HiCal class 
were determined for rats, guinea pigs, rabbits and cats by the intravenous, intraperitoneal, oral, 
ocular, inhalation and skin routes. The high toxicity of these compounds when applied to skin 
prompted a search for an effective decontaminant. A number of candidate materials were tested 
and found to be unsatisfactory. Rabbits and cats survived, however, when their skin was 
swabbed with a 2.8% solution of ammonia water 15 minutes after application of four times 
the lethal dose of BHF. 

AUTHORS’ SUMMARY 


OrcANic PHospHorus INseEcticipes AND Post-Mortem CHOLINESTERASE LEVELS. 

C. S. Perr, Maryjorte P. Lovett, and Erizanetu J. Moore, J. Forensic Sc. 3:226-237, 1958. 

This is a brief pharmacological discussion of the mode of action of organic phosphorus 
insecticides followed by a detailed description of red blood cell cholinesterase by the method of 
J. H. Fleisher, et al. (JHD Abst. 693, June, 1955). Values were obtained from 130 samples 
secured at autopsy within 2 to 36 hours after death. The average value was 1.47 micromoles 
of acetylcholine utilized, with a standard deviation of 0.34 and a range of 0.54 to 2.38. No 
significant changes were demonstrable in refrigerated or nonrefrigerated blood samples. There 
was no significant change in samples analyzed periodically over a three-week period. The data 
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were subdivided by sex, color, age, and cause of death, and no significant difference was 
demonstrated. 


Inpust. Hyc. Dicest 


Toxic Sotvents: A Review. ErHet Brownine, Brit. J. Indust. Med. 16:23 (Jan.) 1959. 


A 17 page review with 4% pages of general development, physiology, metabolism, and 
methods of estimation followed by detailed discussions of the most important solvents. This 
is a scholarly job, and fully up to the high stani!ard of her book, Toxicity of Industrial 
Organic Solvents (1952). The latter is a standard reference used by all working in this 
general field. 


DRINKER 


Carson MoNoxipE DETERMINATION IN ExpireD Arr AS A PRACTICAL METHOD OF DIAGNOSIS 
or Acute CO Intoxication. L. PARMEGGIANI, S. CAMBRUZzzI, and G. Cotomso, Med. 
lavoro. 49 :428-441 (June-July) 1958. 


In view of the difficulty of diagnosis of acute CO poisoning the authors investigated the 
possibility of testing the CO in the expired air. A simple air container was made up by using 
a football bladder surrounded by a thin layer of polyethylene and a colorimetric method 
with iodine pentoxide as the indicator was adopted for the test. Metabolic products of certain 
other substances such as alcohol, benzol, etc., also give CO in the expired air, and care 
must be taken in assessing the results when more than 80 cc. alcohol have been consumed 
within 2 hours. 

The tests were on air collected as follows: (a) normal expiration; (b) normal expira- 
tion through a filter (to absorb the water vapor); (c) forced expiration with and without 
a filter; (d) rebreathing for 7 or 15 breaths into the container. The normal expiration 
test gave the best correlation with COHb determined spectrophotometrically. Comparative 
tests on 14 cigarette smokers were satisfactory, and workers in an illuminating-gas works 
were tested after 4 hours on the day-shift. The results were again satisfactory for correlation. 

The authors consider that this test is suitable for even inexperienced persons to carry 


out because of its simplicity and because it avoids the necessity for the repeated taking of 
blood samples. 


W. K. DuNscoMBE 
Butt. Hye. 


Two Cases or BenzotismM IN Homr-Work: Late ApLastic MYELOSIS IN THE MOTHER, 

APLASTIC MYELOSIS IN THE SMALL DAuGHTER. G. SAITA and A. Pertnt, Med. lavoro. 

49 :442-448 (June-July) 1958. 

The authors describe a case of late benzolism in a woman aged 35 years and acute 
benzolism in her daughter aged 2 years. 

The mother had worked for 17 years putting feathers on hats, using a glue dissolved in 
benzol to make the feathers adhere. For 10 years the work was done in a small factory and 
for the last 7 years in her home which was very small and had only 1 window. An open bowl 
of benzol was placed on the table and there was an intense smell in the house and in the 
surrounding area. The little girl, who naturally stayed by her mother’s side, was admitted 
to hospital in 1949 with severe anemia and fever. Blood counts showed red cells 1.5 million, 
white cells 1,400 and platelets 150,000; after treatment for “sepsis” the patient was dis- 
charged but was readmitted 3 months later when the red blood count was the same but the 
platelets had fallen to 40,000. Sternal puncture showed an almost complete absence of cells. 
She died 1 month later, the diagnosis being aplastic myelosis. The mother when examined 
1 year after giving up her work (and 3% years after her daughter died) had red cells 4.17 
million, platelets normal. Three years later she became pregnant and had an abortion at 
three months with severe hemorrhage. On admission to hospital she had marked pallor and 
petechial hemorrhages; the red cell count was 2.28 million, platelets 30,000. In spite of 
energetic treatment her condition worsened and she was discharged moribund. 

The authors state that although in the case of the girl the diagnosis was missed, the 
history and the clinical findings together with the rarity of any other possible cause are 
sufficient for the diagnosis of benzolism and they believe this is the first case recorded in 
infancy. They also state that in chronic benzolism an additional illness—in this case the 
abortion—is sufficient to cause a medullary explosion and to give rise to fatal aplastic anemia. 
The medicolegal aspects are important as compensation (in Italy) is limited to cases develop- 
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ing benzolism within 1 year after leaving work with this solvent, but their case shows that 

this period must be extended. Careful supervision of home-workers is also necessary. 
W. K. DuNscoMBE 

Butt. Hye. 


THE DETERMINATION OF THE SPECIFIC SURFACE OF DIFFERENT MODIFICATIONS OF SILICA: 
CoMPARISON OF ResuLts BY DirrerENT MetuHops. J. CArtwricHt, K. WHEATLEY, and 
K. S. W. Sine, J. Applied Chem. 259-264 (April 8) 1958. 


The specific surface of a powder, or available surface area per unit weight, depends on 
the method of measurement employed. It is expressed in this paper as a quantity, K, divided 
by the product of the density of the powdered material and the volume/surface diameter. 

Since the density is known and the diameter can be evaluated microscopically it is possi- 
ble to find how K varies when the specific surface is determined in various ways. 


Thirty samples of silica having volume/surface diameters between 0.48 and 12.3n were 
examined and the specific surfaces were obtained by three different procedures: (a) micro- 
scopic measurement of the projected areas by using electron microscopy below 2u; (b) the 
permeability to air of the powders when compressed to a porosity of 0.55; (c) the adsorp- 
tion of nitrogen at —196 C assuming that a monolayer was formed on the surface with each 
nitrogen molecule occupying an area of 16.2 square Angstrém units. 


It was found that as long as the particle diameter was greater than 6m the specific sur- 
faces measured microscopically and by air permeability were in good agreement. The value 
of K was 15 for silica particles compared with 6, the smallest possible on geometrical 
grounds, for glass spheres. Air permeability gave too low a figure for particles smaller than 
6u in diameter owing to aggregation and a lack of uniform packing. 

The gas adsorption technique agreed well with microscopic determination of specific sur- 
face (K=15) for samples of quartz which had been etched with hydrofluoric acid but gave 
a much higher area with unetched samples. The acid evidently removed a porous surface 
layer which was too thin to be measured by electron microscopy. Cristobalite, tridymite 
and fused silica showed no change in specific surface on etching and were presumably free 
from a porous surface film. 

C. N. Davies 
Buti. Hye. 


Microscope OBSERVATION IN THE FROG LUNG IN Vivo AFTER APPLICATION OF Dust. R. GERSING, 
Beitr. Silikose-Forsch. 45 :1-16, 1956. 


The object of the work described was to study phagocytosis and the effects of different 
dusts in vivo. Attempts to use rats, rabbits and guinea pigs were unsuccessful but a technique 
of observing frog lung in vivo for several hours was finally developed. After insufflation 
of dust into the lung, the frog is mounted under the microscope in urethane narcosis; an 
incision is made and by blowing air through the larynx part of the lung is forced out of the 
body and mounted for microscope observations. The air inlet through the larynx is blocked 
at a convenient pressure, and observations can then be made for several hours. As the lung 
is permanently expanded it is not kept under normal breathing conditions. 


With coal dust, it was possible to see dust-containing phagocytes which accumulated in 
the meshes of the capillary net and caused an increase in the size of the mesh openings. 
After some time the cells migrated through the capillary walls and were carried away by 
the bloodstream. These effects are shown in a microphotograph and a diagram. The entry 
of dust into the bloodstream may, according to the author, be due to the experimental con- 
ditions as an alternative to the normal dust removal via the larynx. It is claimed to be an 
interesting pathological observation. Dust cell metastases were found after such experiments 
in liver and kidney. 

Similar experiments with quartz dust were unsuccessful because the dust could not be 
seen, but the lungs were found to contain much liquid, an effect not seen with coal dust. 

Observations of the lung supports after an experiment showed dust particles on the 
cover glass which had been in contact with the lung, demonstrating the ability of free dust 
particles to move through lung and pleura. 

This work had to be interrupted for external reasons and its continuation is recommended. 

G. NAGELSCHMIDT 
Buti. Hye. 
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Medicine and Surgery 


A Case oF Purpura Due To PHospHine Porsoninc. L. VercA and F, Betiont, Rass. med. 

indust. 27 :230-241 (May-June) 1958. 

In the electrolytic pickling process, with trisodium phosphate used to protect metals against 
rusting, there is a possibility that phosphine (hydrogen phosphide, PHs) may develop. It 
has a smell like acetylene. 

The authors report a case of a man aged 42 who had worked with the pickling process 
for 4 years, but who for the last 2 years had had recurrent episodes of a macular rash on 
the lower limbs which resolved spontaneously; epistaxis and general debility occurred later. 
The patient was admitted to hospital on three different occasions with signs and symptoms 
referable especially to the hemopoietic system, and particularly thrombocytopenia. In addi- 
tion, bone marrow films showed a special hyperplasia of the megakaryocyte series. In the 
first two admissions (from which the patient was discharged at his own request) treatment 
included vitamin compounds, but the bone marrow picture and the thrombocytopenia re- 
mained unchanged. On the third admission he was given prednisone, with completely satis- 
factory results and restoration of the marrow picture to normal. When examined one year 
later he felt well but had changed his job. 

The authors discuss at considerable length the manner in which the bone marrow could 
have been affected in view of the rather contrasting clinical picture of reduced platelets and 
hyperplasia of the megakaryocyte series. 

W. K. DunscomBe 
Buti. Hye. 


Tue PATHOLOGY OF THE LUNGS IN Five NICKEL WorKeERS. W. JoNES WILLIAMs, Brit. J. 
Indust. Med. 15:235, 1958. 


Lungs from five men working at the same nickel refinery (nickel carbonyl process) were 
examined macroscopically and histologically. The length of employment ranged from 10 to 
35 years. Four had developed carcinoma of the lung, three squamous and one alveolar cell. 
No diagnostic or premalignant epithelial changes were found. 

Four cases showed evidence of long-standing inflammation, two of these showed honey- 
comb lung and died with corpulmonale. All cases showed varying degrees of non-specific 
diffuse interstitial fibrosis, probably of infective rather than industrial origin. 

Nickel and copper were present in excess in the two cases analysed, but no arsenic 
could be detected. 

The etiology is discussed, and, although the evidence is inconclusive, it is possible that 
nickel together with chronic inflammation may be the carcinogenic factor. 

Tue Course OF PULMONARY TUBERCULOSIS IN SirLticoTic PATIENTS. M. Necri and A. Tozzi, 
Lotta contro tuberc. 28 :562-568 (June-July) 1958. 

The authors at the sanatorium run by the INPS (National Institute of Social Insurance) 
at Grosseto (Tuscany) have endeavoured to improve the differential diagnosis between 
pure silicosis and silico-tuberculosis. Grosseto is the center of large pyrites deposits, and 
the patients were all miners at the mines nearby, which have a high SiOz content. None 
had had tuberculosis before starting the mining work. 

The authors state that in view of the almost immediate recourse to chemo-antibiotics, 
the silico-tuberculous patients are often sputum-negative, exudative tuberculous phenomena 
are often absent, and while tomograms in silico-tuberculosis frequently are suggestive of 
primary tuberculous bronchopneumonia, the symptoms are slight, so that the syndrome can 
almost unhesitatingly be attributed to the modification of the tuberculous infection by the 
silicotic background. 

Seventy patients seen over a period of some years were divided into the 3 recognized 
stages of silicosis as follows: I, reticulation 13(6); II, reticulo-nodular or nodular (10)2; 
III. pseudotumoural 47(16). The figures in brackets refer to 24 patients included in a table, 
18 of whom were sputum positive. Patients in stage III were most often sputum positive and 
the authors have the impression that in this stage the tuberculous process progresses more 
easily to the ulcerative open stage, while some of the exudative forms are more frequent 
in stages I and II and are very rare in stage III: The clinical and X-ray picture of ulceration 
and fibrocavitary forms in stage III sometimes resembles hematogenous tuberculous broncho- 
pneumonia, but the tuberculosis seems to be milder than the disease picture suggests. This is 
due to changes in the lung parenchyma caused by the silicotic process. Thirty-five of the 70 
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patients were over 50 years old and 9 over 60. Of the 70 patients 18 were sputum positive. 
Fifteen of these were in stage III. 

W. K. DuNscompe 
Butt. Hye. 


SMOKING AND DeatH Rates: A Rippte in Cause AND Errect. E. CuyLer HAMMOND, 

Am. Scientist 46:331 (Dec.) 1958. 

An association has been found between smoking habits and death rates from a number 
of different diseases, prominent among them being lung cancer, cancer of other tissues directly 
exposed to tobacco smoke, coronary artery disease, and peptic ulcers. The fact that a 
disease is associated with some factor in the environment does not necessarily mean that the 
factor causes the disease. Possible interpretations of the observed associations are discussed 
in the light of evidence from experimental, clinical, and pathological studies. 

AUTHOR’S SUMMARY 


SENSITIZATION OF METALLIC IONS IN OccUPATIONAL DeRMATITIS: THE SPECIAL CASE OF 
ALLERGY TO CHROME IN CEMENT DerMatitis. R. Paurtrizet, J. RIvASsSEAU, and 
A. Rivasseau-Coutant, Arch. malad. profess. 19:109-120 (March-April) 1958. 


There have been many observations from Continental sources that cement workers with 
an eczematoid dermatitis may give positive patch tests with 0.5% K:Cr.O:, though seldom 
with the cement itself which is recognized to contain only traces of the element. 

Since 1940 there have been seen with increasing frequency in the United Kingdom cases of 
suspender dermatitis, giving positive patch tests with nickel, in women suffering from eczema 
which often runs a course quite independent from the allergic state; this is not mentioned by 
the authors, though they observe that many subjects allergic to hexavalent chrome react to 
nickel cobalt, manganese and also to trivalent chrome at about 5% and attach much importance 
to polyvalent and cross-sensitization. 


The hypothesis on which this paper is based is that the true allergen in gale de ciment is 
epidermal protein altered by exposure to chrome. Sheep red blood cells are distorted by ex- 
posure to normal saline containing chrome in dilutions as high as 1:10°. Human red blood cells 
treated with 5% KeCr.O; and thoroughly washed gave positive patch tests in 1 case, and 
pulverized hair and squames, treated preferably for exactly 6 hours, in 3 cases. 


The authors report in detail a single patient, successfully desensitized by the astonishing 
and doubtless obsession-assuaging expedient of repeated patch test provocation, who returned 
to his pre-accident job. 

By straining too hard at the gnat of trace-contamination of cement the authors seem in 
danger of swallowing a camel represented not only by the obvious familiar and indeed uni- 
versal reactions of the skin to cement—so far neglected by investigators—but also by the lack 
of an acceptable explanation of the relationship between eczema and suspender dermatitis, or 
the failure to become allergenic of trouser pocket linings in countries using cupronickel cur- 
rency, not to mention chromium-plated key rings. 

J. H. Twiston Davies 
Butt. Hye. 


RHEUMATOID LUNG CHANGES ASSOCIATED WITH Assestosts. A. G. RicKarps and G. M. 
Barrett, Thorax 13:185-193 (Sept.) 1958. 

A man aged 49 years developed severe rheumatoid disease. About one year after the onset 
of joint pains he died of acute influenzal pneumonia. At necropsy numerous necrobiotic foci of 
rheumatoid type were observed in the lungs. These foci were superimposed upon extensive 
asbestosis. This is the first recorded case of rheumatoid pneumoconiosis in which the dust was 
asbestos. For 4 years the deceased had been employed at a factory in mixing calcined diatomace- 
ous earth with asbestos. 

The emphasis of the paper is on the histopathology of the lesions, which are well illustrated 
by 6 half-page figures. 

In discussing the pathogenesis of the necrobiotic foci in the lungs the authors suggest that 
actual silica particles play a more important part than the presence of pre-formed collagen 
in the production of these lesions. 

A. MEIKLEJOHN 
Buti. Hye. 
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Errects oF CorticorropHin (ACTH) on THE DevELOPMENT OF EXPERIMENTAL SILICOSIS. 
C. Mrxuavova, Arkiv Patologii 8:11-18, 1957 (in Russian). 


The effects of the hormone corticotropin (ACTH) on the development of experimental 
silicosis in rabbits were studied. 0.1 microgram per kilogram, with the addition of adrenalin, 
was used on 30 animals and the effects studied by radiological and histological methods. Of 
20 animals so treated and exposed to dust, 1 only showed nodules of silicosis with dust cells 
(5%); of the 10 controls, 5 had the nodules (50%). 

A. PoLicarp 
Butt. Hye. 


Five-YEAR Fottow-Up Stupy or MEN RETURNED TO WorK AFTER A MYOCARDIAL IN- 
FARCATION. M. M. Wertss Sr. and M. M. Wess Jr., J. A. M. A. 168:17-19 (Sept. 6) 1958. 


A five-year follow-up study was made of 431 men who returned to work after the first 
myocardial infarction. All occupations were represented, but the majority of patients were in 
some aspect of business, either in an executive or in a sales capacity, were in a profession, or 
were “white collar” workers. Eighty per cent were below the age of 60. Within five years, 
33% had ceased work because of death or retirement. The younger patients worked longer 
than the older ones. Sixty-seven per cent of the 143 patients who ceased work did so because of 
death. Return to some form of gainful employment occurred in average time of three months. 
Complaints of the patient were the best guide toward employment. No single physical finding 
or test can be a prognostic guide in regard to return to work. None of the patients who had 
another myocardial infarction or who developed heart failure claimed that it was due to their 
work and hence entitled them to compensation under the Workmen’s Compensation Act. 

AUTHORS’ SUMMARY 


CLINICAL, RADIOGRAPHIC, AND PATHOLOGICAL STUDIES OF THE LUNGS OF ELECTRIC-ARC AND 
OXYACETYLENE We tpers. H. E. Harprne, A. I. G. McLAuGHLIN, and A. T. Dorc. Lancet. 
2 :394-399 (Aug. 23) 1958. 

In 1936 Doig and McLaughlin (Bull. Hyg. 11:524, 1936) after clinical, radiographic and 
environmental studies, first drew attention to the abnormal appearances found in X-ray films 
of workmen employed in electric-arc and oxyacetylene welding. The condition named siderosis 
or welders’ disease was attributed to the inhalation of iron oxide fume or dust. Although the 
retained dust presented radiographic shadows indistinguishable from fibrotic pneumoconiosis, 
it did not produce fibrosis or disability for work. Subsequent laboratory studies proved that iron 
oxide does not cause fibrosis in the lungs of animals. These clinical and laboratory findings 
have since been amply confirmed by observers throughout the world. The conclusions are that 
iron oxide is an inert dust and that the X-ray opacities are due to the fact that the retained 
dust is radic-opaque. 

So far opportunities to study the pathology of the condition in human subjects have been 
extremely rare. Meanwhile radical changes in the processes have occurred, Whereas bare wire 
electrodes were formerly used, nowadays these have been replaced by coated electrodes in 
which the coatings include oxides of iron, titanium, manganese, various silicates and carbonates 
of calcium and other metals. Moreover, the welders often work in foundries where the general 
atmosphere is highly contaminated with respirable siliceous dust derived from moulding and 
cleaning processes. 

The value of the present contribution is that it presents details of 4 electric-arc welders 
and 1 oxyacetylene cutter, who came to necropsy. The authors re-affirm that pure iron oxide 
does not produce fibrosis of the lungs. When fibrosis is found, as in 2 of these cases, in the 
lungs of welders and others exposed to iron oxide dust, they considered that it is due to 
extraneous factors, including other substances inhaled with the iron oxide. 

A. MEIKLEJOHN 
Butt. Hye. 


THE TREATMENT OF SEVERE RESPIRATORY INSUFFICIENCY IN CHRONIC LUNG DISEASE. 
E. Sartoretit, Med. lavoro. 49 :449-456 (June-July) 1958. 


After having defined the conditions which may give rise to severe respiratory insufficiency, 
the author points out that the symptoms and clinical signs may be mistaken for those of cardiac 
decompensation with resulting errors in treatment, and that such patients cannot be treated 
at home but must be admitted to hospital. After the usual lung function and oxygen saturation 
tests etc. have been performed, treatment must be based on 2 fundamental factors, mechanically 


78/70 


: 


ABSTRACTS FROM CURRENT LITERATURE 


assisted respiration and oxygen. Intercurrent bronchial or lung conditions, or bronchial spasm, 
must also be treated and cardiac tonics given if required. 

On this basis he treated 23 patients (apparently all males) 15 of whom aged 26-67 years 
had severe obstructive emphysema and 8 silicosis (ages from 45 to 76 years) of whom 4 had 
massive silicosis. The diagnosis was made on clinical, X-ray and lung function tests. In 
addition to the 2 basic treatments Diamox (acetolazamide) was administered in doses of 500 
mgm, per day every day at first and then 3 times per week, and was very useful. In all, 6 
patients died, but in view of their advanced condition on admission, only 2 patients, 1 with 
emphysema and 1 with silicosis, were regarded as failures. 

The author considers that his results are much better than those reported in the literature 
so far, and that this form of treatment is a considerable step forward. 

W. K. DuNscoMBE 
Butt. Hye. 


THE EMortionat Stapitity or MINERS witH NystaGMus. JupitH S. Lion, Brit. J. Indust. 
Med. 15 :204-206 (July) 1958. 

Sixty-seven miners certified as having nystagmus are compared with a control group of 
miners in their response to a battery of psychological tests measuring emotional instability. 
On 4 out of the 6 tests the nystagmus patients obtained significantly more neurotic responses 
than the controls. Neither the severity of the disease nor its duration correlated with emotional 
instability. The author discusses the problem of discovering whether emotional instability is a 
precursor of nystagmus or a subsequent reaction to the social consequences of the diagnosis; 
she suggests a prospective method to resolve this question. 

K. RAWNSLEY 
Butt. Hye. 


EXPECTATION OF LIFE AND MortALity FROM CANCER AMONG BritIsH RaproLocists. W. M. 
Court Brown and R. Dott, Brit. M. J. 181-187 (July 26) 1958. 


With the cooperation of the British Institute of Radiology and the Faculty of Radiologists, 
lists were compiled of all the 2,035 members with medical or dental qualifications who joined 
one or other of the societies between 1897 and 1954. The status (alive or dead) of the 1,381 
men with initial addresses in Great Britain or Eire or belonging to the colonial or armed 
services was determined at January 1, 1957, many sources of information being tapped and 
copies of the death certificates being obtained for the dead. All but 4 were traced (a tribute 
to the skill and persistence of the authors). The population has been divided into those members 
entering before 1921, when the exposure was excssively high, and those entering subsequently, 
when, following the recommendations in 1921 of the British X ray and Radium Protection 
Committee, the practice of radiology was under recognized conditions of protection. The 
observed deaths have been compared with those expected at the corresponding age mortality 
rates in England and Wales during the same periods of time, of (a) all men, (>) men in 
social class I, (c) men in the medical profession. For both groups of radiologists (pre- and 
post-1921) the observed deaths from all causes were found to be slightly less than those ex- 
pected on each basis. From cancer there was an excess of deaths in the pre-1921 group but a 
deficit in the post-1920 group. The excess in the former group was derived from cancer of the 
skin, the pancreas and, possibly, leukemia. 

It would seem, therefore, that under modern conditions of protection the expectation of life 
of British radiologists is similar to that of other men of comparable status and has not been 
substantially altered by their occupational exposure to radiation. In short, a non-specific aging 
effect is not apparent. Since 1921 no excess of cancer is observed but with the numbers of men 
involved it is perhaps too early to be sure that the hazard has been entirely eliminated. 

A. Braprorp HILL 
Butt. Hye. 


Community Air Pollution 


ABSORPTION OF SULFUR DroxIDE FROM Arr. H. F. JoHNSTONE and D. R. CoucHaNnowr, Indust. 
Engin. Chem. 50:1169, 1958. 


The rate of formation of sulfuric acid in a drop of catalyst solution suspended in air con- 
taining sulfur dioxide depends on the partial pressure of sulfur dioxide and the nature and 
concentration of the catalyst. When the drop contains dilute manganese sulfate the rate of 
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acid formation is on the order of one tenth of the rate in drops of hydrogen peroxide and 
agrees with a theory for reaction throughout the drop. For high concentrations of the catalyst, 
the reaction takes place in the outer shell of the drop and the sulfur dioxide does not penetrate 
to the center. 

While the composition and number of dust particles in air vary greatly, the possible rate 
of acid formation in a fog nucleated by manganese salts may be estimated from the data given 
by assuming that each droplet is formed on a ly crystal of manganese sulfate, or manganese 
oxide that is converted to the sulfate, that the diameter of the droplets is 20u, and that the 
water content of the fog is 0.2 gram per cubic meter, or 4.810'° droplets per cubic meter. 
These assumptions are consistent with published information on fogs and clouds. In an atmos- 
phere of 1 ppm of sulfur dioxide the estimated rate of oxidation is 1% per minute, nearly 500 
times the rate of the photochemical reaction found by Gerhard and Johnstone for intense 
sunlight. The catalytic reaction takes place in the dark as well as in light. However, as the 
concentration of sulfuric acid in an acid droplet increases with the inverse cube of the diameter 
as the droplet evaporates in air of low relative humidity, and the initial fog droplets are one 
or two orders of magnitude larger than the droplets formed by the photochemical oxidation, 
the residual acid droplets formed by the catalytic reaction in fog are probably larger than 
those formed by photochemical oxidation. 

AUTHORS’ SUMMARY 


Arr PoLLuTION AND CANCER MortALity IN Liverpoot: HospitAL REGION AND NortH WALES. 
Percy Stocks, Internat. J. Air Pollution 1:1, 1958. 


Filters designed to collect for analysis samples of the “smoke” present in the outdoor air 
at 17 localities in the Liverpool and North Wales region have been in operation continuously 
for periods of 1 to 3 years, and data are given of the average concentrations during 6 months 
in respect of total smoke, 3:4-benzpyrene, 1:12-benzperylene, pyrene, fluoranthene and sulfur 
dioxide. These are correlated with the density of population per acre and with the standardized 
mortality ratios for cancers of the lung and of the intestine. 

Another six filters have operated in the Mersey road tunnel, a bus garage, a motor garage 
and an office in Liverpool, and comparisons are made between the concentrations of smoke 
and of its various constituents in the air inside and outside these confined spaces. 

The work is continuing, with inclusion also of spectrographic analysis of trace elements, and 
only provisional conclusions can be drawn as yet. 

AUTHOR'S ABST. 


Potycyctic HyprocaRBoNs IN RurAL AND Arr. B. T. Commins, Internat. J. Air 
Pollution 1:14, 1958. 

This report deals with the determination of polycyclic hydrocarbons in the smoke collected 
during the winter of 1956-1957 from rural and urban atmospheres in Great Britain. The 
analyses were done as part of the British Empire Cancer Campaign’s Cancer Survey. The 
smoke samples were collected on filter papers in the urban and rural districts of North Wales, 
Cheshire and Landcashire, and the weight of smoke on the filters assessed by reflectance 
measurements. The smoke papers were extracted in acetone; the extract was reduced carefully 
to dryness and redissolved in cyclohexane. The hydrocarbons in this extract were then chro- 
matographically separated on a column of activated alumina and the amounts of each hydro- 
carbon determined in bulked eluates by ultra-violet spectrophotometry. The amounts of pyrene, 
fluoranthene, 3:4 benzpyrene and 1:12-benzperylene were determined at each of the 23 sites 
sampled and the results expressed as parts of hydrocarbon per 100,000 parts of smoke and ug. 
of hydrocarbon/m* air. The results showed that the concentration of hydrocarbons was much 
lower in the rural than in the urban areas. The errors in measurement of the hydrocarbons 


are discussed. 
AUTHOR'S ABST. 


A Review AND APPRAISAL OF AIR POLLUTION LEGISLATION IN THE UNITED States. SAMUEL M. 
Rocers, J. Air Pollution Control A. 7 :308-315 (Feb.) 1958. 

The air pollution legislation of 110 cities forms the basis of this review. Certain aspects of 
air pollution legislation in Oregon, New Jersey, New York, Massachusetts, Connecticut and 
California are briefly presented. 

The legislation studied showed a great number of local governmental agencies responsible 
for the administration of air pollution legislation. Forty per cent of the laws reviewed desig- 
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nated the Department of Public Safety, Building Department or Health Department as the 
enforcement agency. A solution often used is the establishment of an Air Pollution Control 
District. Duties of the Air Pollution Control Officer must be specified for purposes of clarity 
in the ordinances of respective communities. Although communities of over one-half million 
always provide for a section on definition of specific terms, many small communities fail to do so. 

A recent innovation in the prohibition of smoke emissions involves the use of a table of 
permissible smoke emissions on the basis of the type and size of source and location. 

Forty-five percent of the ordinances reviewed provide for the control of dust emission. 
Seventy-four percent of the ordinances reviewed included a general provision “relating to an 
air pollution nuisance and one which prohibits the discharge of such quantities of air con- 
taminants or other material which causes injury, detriment, nuisance or annoyance to any 
person or the public or which endangers the comfort, repose, health or safety of any person 
or the public or which causes or has a natural tendency to cause injury or damage to business 
or property.” 

According to a recent survey air pollution control agencies were created as follows: by 
state law, 17%; by local charter, 8%; by local ordinance, 79%; by board regulation, 2%; by 
administrative order, 2%; by other, 3%. Local ordinance was the legal device used most 
frequently for establishing basic legal autority for the community air pollution control program. 

Air pollution control programs need to develop laws which meet the needs of the area 
involved rather than to adopt model air pollution ordinances. 

D. SITMAN 
Pus. HEALTH ENGIN. ABST. 


ATMOSPHERIC CHemistry. B. C. Oppte, Internat. J. Air Pollution 1:114, 1958. 


A network of about 80 stations has been established in northwest Europe for the study of 
airborne inorganic salts. Samples are taken in two ways, (a) by simple collection of rain 
water, (b) by passing air through an absorbent solution. The sampling period is a calendar 
month. Rain water is quantitatively analysed for S, Cl, NOs-N, NHs-N, Na, K, Mg, Ca, 
HCOs, conductivity and pH, the air sample for S, Cl, NHs-N, Na, K, Mg, and Ca. 

In Scandinavia (the only region for which studies have yet been published) nearly all 
the airborne material is natural, and the great majority is of marine origin. Unexpectedly large 
amounts of sulfur and ammonia originate in the sea, presumably by the decay of organic matter. 
The amount of airborne material is greatest on the windward or south-west coast and decreases 
very rapidly inland; it seems to be lost mostly by direct deposition on the ground and vegeta- 
tion, though some is carried upwards by turbulent diffusion. Washing-out by rain is not a 
principal cause of the decrease. It is remarkable that chloride disappears from the air more 
quickly than any other radical, showing that the sodium chloride is in some way decomposed. 
One possible explanation is that it is oxidized in the air, perhaps by ozone or sulphuric acid; 
and that the released chlorine or hydrochloric acid is rapidly absorbed at the ground or by 
vegetation. 

The subject is closely related to atmospheric pollution, and it is obviously desirable that 
the two studies should have a common policy and, as far as possible, similar methods. 

AUTHOR'S ABST. 


Some FActTors IN THE DESIGN, ORGANIZATION AND IMPLEMENTATION OF AN ArR HYGIENE 
Survey. JoHN J. PuHarr, Georrrey C. R. Carey, Roy J. SHEPHARD, and Maurice L. 
TuHompson, Internat. J. Air Pollution 1:18, 1958. 

In 1952, a project was initiated in Cincinnati which had as its primary objective the solution 
of problems encountered in the design, organization, and implementation of morbidity surveys 
attempting to relate human reactions to the low levels of atmospheric contamination commonly 
found in urban areas of the United States. A preliminary report has already appeared. Three 
pilot surveys have not been completed. The time thus seems appropriate to review the experience 
gained from nearly 2,000 patient-visits, and to make certain recommendations with regard to 
both planning and operation of future, larger scale, air hygiene surveys. 


AUTHOR'S ABST. 


A Srupy oF THE AVERAGE DISTRIBUTION OF POLLUTION AROUND StAyTHorpE. P. J. MEADE 
and F. Pasguitt, Internat. J. Air Pollution 1:60, 1958. 
It has been shown that for three winter and three summer seasons that have formed the 
period of this investigation, the distribution of sulfur dioxide pollution around Staythorpe was 
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significantly related to a parameter incorporating in a simple fashion the sulfur emission at 
the power station and the distribution of wind speed and direction near the site. In addition, 
the relationship found has provided values of diffusion parameters which compare reasonably 
with the values obtained experimentally by other workers. 

AUTHORS’ SUMMARY 
THe ATMOSPHERIC PoLLuTION or Crrtes. D. H. Lucas, Internat. J. Air Pollution 1:71, 1958. 

This paper assesses the pollution levels of sulfur dioxide (and smoke) likely to be produced 
by the thousands of domestic fires in large cities. It shows that the major part of the pollution 
measured in large cities can be attributed to domestic fires even though the concentrations pro- 
duced by a single fire are negligible. 

An approximate formula is given so that city concentrations can be estimated if the rate 
of emission, the wind speed, and the size of the city are specified. 

The worst pollution occurs about a mile downwind of the center of the city and pollution 
levels decrease extremely rapidly outside the city boundary, particularly when averaged over 
a range of wind directions. When the atmosphere is stable, ground-level concentrations tend 
to be high. The effect of fog is complex and uncertain, It appears likely, however, that SOz 
(and smoke) is removed by the fog and that the “time constant” is between 8 and 20 hours. 

AUTHOR'S ABST. 
Air Pottution Review, 1956-57. Kincstey Kay, Indust. Engin. Chem. 50:1175, 1958. 

A very brief history of progress made in the field of air pollution during the years 1956- 
1957, and a comprehensive bibliography of papers published on this subject during those two 
years. 

THE TECHNICAL PROVISIONS OF THE BritisH CLEAN Arr Act. G. NoNHEBEL, Internat. J. 

Air Pollution 1:120, 1958. 

The technical provisions relating to industry of this new legislation all came into force on 
1 June 1958: the sections permitting the declaration of Smoke Control areas in which domestic 
smoke is prohibited came into force on 31 December 1956. The main point of the technical 
regulations for the control of smoke, dust, grit and gases from industrial plants are quoted 
and discussed. Smoke from general industry is strictly limited in density and duration, and 
prior approval is required of dust arrestors and chimney heights for new factories. Administra- 
tion of these regulations is by Local Authorities except that processes where there are special 
technical difficulties in preventing air pollution are placed under the supervision of the Alkali 
Inspectorate, who for 94 years have controlled many chemical works and whose duty is to 
ensure that best practicable means are used. No other country has such comprehensive 
legislation. 

AUTHOR'S ABST. 
Arr Errects oN Arrport VisipiLity. W. T. INGRAM and L. C. McCase, Indust. 

Wastes 3:105-106 (July-Aug.) 1958. 

The idling of engines of aircraft during warming up periods, taxiing and testing contribute 
.gases and vapors of thousands of gallons of burned fuel each day ‘directly to an airport area. 
Weather producing fog accounts for a material portion of the time of low ceiling and low 
visibility. However, there are occasions during which the weather is not fog producing and 
visibility is low. Interference with transverse or diagonal visibility during aircraft landings is 
a definite factor by observation, but it is not measurable by the usual methods. Aerial observa- 
tion of the smog condition indicates that there is no single localized source of emission that will 
account for all of the non-visibility conditions created at any of the airports. Investigation of 
the relationships between air pollution and fog has shown that the persistence of fogs is gen- 
erally greater where air pollution is present than it is in relatively pure air. Aerosol con- 
taminants may produce fogs with much greater obscuring power than is obtained by clean 
water fog. Fog persistence increases continuously with the increase in the number of nuclei. 
Condensation nuclei may be of natural origin or may arise from the activities of man. 

AUTHORS’ SUMMARY 
FirtaH ANNUAL Report, 1958. W. L. Farru, Air Pollution Foundation, Los Angeles. 

A forecast that Los Angeles famous photochemical smog is on the way to be solved by a 
judicious combination of 

(1) Nitric oxide eliminator 4 

(2) Catalytic combustion of unburned hydrocarbons and carbon monoxide. 

One may admire Dr. Faith’s optimism but many a doubter exists among us. 

Puitre DRINKER 
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THE Lonpon Foc or Decemper 1957. J. A. Scort, M. Officer 99:367-368 (June 20) 1958. 
THE Lonpon Foc or DeceMBER 2ND-5TH, 1957. W. H. Braptey, W. P. D. Locan, and A. E. 
Martin, Month. Bull. Ministry of Health 17:156-166 (July) 1958. 


These papers describe the mortality experience of London during and immediately after a 
4-day fog commencing on 2 December, 1957. Daily deaths during the period are related to 
indices of pollution and meteorological conditions and provide further evidence of the mortality 
hazard associated with London smog. Comparisons are made with similar incidents of recent 
years (Bull. Hyg. 28:508, 1953; 31:692, 1956) and indicate that the toll of excess deaths due 
to the 1957 fog was roughly comparable with that of earlier episodes in 1948 and 1956 but 
much less than that of the disastrous fog in 1952. 

Dr. Scott’s analysis is based on data relating to London Administrative County and for this 
central region it is estimated that there were 300 excess deaths attributable to the 1957 fog. 
The second paper analyses mortality over the whole conurbation of Greater London and 
concludes that in this wide area of fog was responsible for 800-1,000 deaths. A higher pro- 
portion of excess deaths occurred in the eastern parts of London where conditions were worst. 
As in earlier incidents the rise in mortality began on the first day of fog, when an increase in 
morbidity, measured by daily applications for admission to hospital, was also apparent. 

Reference is made to recent suggestions, based on Administrative County data, that there is 
a critical level (of 4 times the customary winter average) of atmospheric pollution above 
which a fog will cause a marked immediate excess mortality. The authors of the second paper 
consider that the early rise in mortality in the December 1957 and previous fogs, at a time 
before the pollution had reached its maximum, points the way for an extension of such 
studies. In particular it is suggested that daily numbers of deaths in the Greater London Area 
might provide a more sensitive estimate of deaths due to fog, and might be of use in determining 
how far relatively minor increases in atmospheric pollution are accompanied by an increased 
mortality. 

J. F. Boyp 
Butt. Hye. 


Ventilation, Air Conditioning, and Engineering Control 


EXPERIMENTS ON AN INDUSTRIAL VENTURI ScruBBER. J. A. BRINK Jr. and C. E. Contant, 
Indust. Engin. Chem. 50:1157, 1958. 
In the collection of phosphoric acid mist with a Venturi scrubber: 
a) Over-all collection efficiencies greater than 98% can be obtained. 
b) Collective efficiencies are dependent on mist particle size: 98% on lp size particles, com- 
pared to 78% on 0.5y particles. 
c) Efficiency data can be correlated on the basis of inertial impaction. This provides a way 
to predict efficiencies of Venturi scrubbers for various aerosols. 
d) The injection velocity of the spray liquid and the number of spray jets affect performance. 
For optimum collection efficiencies, injection velocities of 20 feet per second or below appear 
desirable. The maximum practical number of spray jets should be used. 
e) Pressure drops across industrial Ventruri scrubbers can be correlated on the same basis as 
laboratory scrubbers. 


Eprtor’s SUMMARY 


PHOTOCHEMICAL FoRMATION OF AIR CONTAMINANTS FROM AUTOMOBILE EXHAUST VAPORS. 
Paut P. Maper, JosepH GLIKSMAN, Marcet Eye, and Leste A. CHAMBERS, Indust. 
Engin. Chem. 50:1173, 1958. 

The experimental results reported support earlier indications that the smog-forming po- 
tentialities of automobile engine exhausts are related to the composition of the charging fuel. 
The analytical procedures were independent of techniques used for fuel analysis, and exhaust 
sampling procedures of such variety as to minimize the probability of systematic sampling error. 

The conditions of formation of the exhausts and their photochemically produced reaction 
products differed in only the motor fuels used to power a dynamometer engine. 

No attempt was made to identify specific constituents in the exhaust which could be held 
responsible for the observed differences. However, the relative olefin concentrations in the two 
fuels, with the knowledge of extreme reactivity of certain types of these compounds, suggest 
that differences may be due to this group of compounds. 


AUTHOR’S SUMMARY 
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REACTION oF Nitric Oxme witH ACTIVATED CARBON AND HyprocEN. G. Bepyat, H. K. OrBACH, 

and F. C. Rresenrep, Indust. Engin, Chem. 50:1165, 1958. 

Concentrations of nitric oxide of the order of 5,000 ppm may be quantitatively removed 
from an inert gas by reaction with activated carbon at 700 C and a space velocity of 1,500 hr.~’, 
and with hydrogen on a carbon catalyst at about 600 C and a space velocity of 1,500 hr.* The 
exact temperature at which hydrogen will react quantitatively with nitric oxide is dependent 
on the hydrogen-nitric oxide ratio and the surface area of the carbon. The activity of a given 
carbon decreases with time, eventually stabilizing, probably through formation of a layer on 
the surface of the carbon. The use of hydrogen greatly decreases the consumption of carbon. 
The beneficial effect of hydrogen is thought to be due to its reaction with the carbon-oxygen 
surface complex. Evidence of nitrous oxide in the reaction products at low temperatures 
indicates a more complex mechanism than heretofore assumed. The reactions have value in 
reducing nitric oxide on a commercial scale in certain industrial installations. 

Eprtor’s SUMMARY 


COALESCENCE OF DropLets in AQurous-Disperse Arrosots. D. P. Benton, G. A. H. Etton, 
E. A. Peace, and R. G. Picxnett, Internat. J. Air Pollution 1:44, 1958. 


It has been suggested that coalescence between droplets in artificial fogs, prepared from 
aqueous electrolyte solutions, may be influenced by the structure of the electrical double layer 
in the surface of the droplets. In this paper coalescence between unlike droplets has been 
studied in a mixed fog, prepared from two electrolyte solutions, which react to give a coloration. 
Such coalescence has been found to be dependent upon solution concentration and a marked 
effect of added surface-active agents has been demonstrated. The experimental results may be 
qualitatively explained on the basis of the ion distribution in the surfaces of the droplets. 
AUTHORS’ ABST. 


Sutrur Dioxive: Its CHEMISTRY AND REMOVAL FROM INDUSTRIAL WaAsTE Gases. D. BIEN- 
stock, L. W. Brunn, E. M. Murpuy, and H. E. Benson, Bureau of Mines Information 
Circular 7836, U. S. Dept. of the Interior, 1958. 


More progress has been made in removing sulfur dioxide from flue gases by gas-washing 
processes than by other techniques. The developed processes include the Battersea, the 
Howden-I. C. I. cyclic lime, the basic aluminum sulfate I. C. I., the Lurgi “sulfidine,” the 
Fleming and Fitt dimethylaniline, the ammoniacal liquor, the Johnstone and Singh zinc 
oxide-sodium sulfite, and the magnesium hydroxide system. A major disadvantage common 
to all of these wet absorption processes is that cooling of the gases occurs; the scrubbed gas, 
which still contains some sulfur dioxide, loses its buoyancy and may settle in the immediate 
vicinity of the plant. 

No commercial methods based on adsorption have been developed for removing sulfur 
dioxide from flue gases. However, the use of an adsorption process is conceivable and funda- 
mental data for adsorption of sulfur dioxide on carbon, silica gel, platinum, and on oxides of 
chromium, iron, and vanadium are presented. 


Reduction of sulfur dioxide with gaseous reactants—hydrogen, hydrogen sulfide, carbon 
monoxide, and methane—occurs at commercially feasible rates and temperatures. Reduc- 
tion products include sulfur, hydrogen sulfide, and carbon disulfide. Several commercial 
processes, for example, the Bolidens, Trail, Thiogen, and Asarco, are based on these methods. 
Reduction of sulfur dioxide with carbon in the form of coke and anthracite has also been 
practiced on a laboratory and plant scale. 


Sulfur dioxide may be oxidized to sulfur trioxide with air or oxygen in the presence of a 
catalyst as in the contact-acid process, or with ozone, light, or electrical discharge. 


Basic metallic oxides in the solid phase might serve as effective absorbents of sulfur 
dioxide at flue gas temperatures. Sulfates formed in the absorption could be electrolyzed for 
recovering sulfur as sulfuric acid and for regenerating metallic oxide. Electrolytic recovery 
would be desirable at a powerplant installation, where electrical energy is available at low 
cost. Thermal decomposition of sulfates could also be employed and sulfur dioxide or sulfur 
trioxide recovered. Sulfites formed in the absorption also could be thermally decomposed or 
oxidized with air to the sulfate. 


The form in which sulfur is recovered would be an important consideration in developing 
any process for removing sulfur dioxide from flue gases. Domestic-consumption figures in- 
dicate that demand for sulfuric acid would be greater. If a local market is not available, 
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recovery of elemental sulfur may be preferred because it can be stored easily on site and 
shipped more cheaply than the acid. 
Possible methods for preventing atmospheric contamination by sulfur dioxide include 
those for reducing sulfur in the coal before combustion, and those for removing sulfur 
dioxide from flue gases after combustion. In the direct reduction of the sulfur content of 
coal, several methods are available: Mechanical cleaning of coal, partial gasification to 
form low-sulfur char, complete gasification, and subsequent removal of the sulfur in the 
form of hydrogen sulfide from the fuel gas. The Bureau of Mines has considered removing 
sulfur dioxide from flue gases by developing absorption processes, which could be conducted 
at flue gas temperatures in order to prevent loss of buoyancy of the flue gases. Several 
possible methods, including both solid-phase and gas-phase reactions, are suggested as hot- 
absorption processes. 
AUTHORS’ SUMMARY 


New Stuptes on Aerosots: III. Propuction or SMALL-Si1zep Arrosots. L. DAuTRE- 


BANDE, H. BECKMANN, and W. WALKENHorsT, Arch. internat. pharmacodyn. 116:170, 
1958. 


A simple method is presented for dispersing solid particles below 0.5m in diameter, using 


liquid aerosol generators previously described and based on the so-called “obligatory liquid 
filtration.” 


AUTHORS’ SUMMARY 


THEORY OF AEROSOL FILTRATION. S. K. FRIEDLANDER, Indust. Engin. Chem. 50:1161, 1958. 

In this report, the theory of aerosol filtration is reviewed and extended. A design correla- 
tion is derived and compared with experimental literature data. 

INVESTIGATION OF THE ELECTROSTATIC CHARGE ON MINE Dusts. M. LANDWEHR, Staub 18 :269- 

279 (Sept. 1) 1958. 

Experiments carried out in several mines are described in which the sign of the electric 
charge upon airborne dust particles was studied. It was thought that the results might suggest 
a method of dust suppression without the use of water and could conceivably have a bearing 
on the pneumoconiosis risk from inhaled dust. 

It was found that the charge on quartz particles was almost always negative whereas 
coal, calcite and other carbonates were positively electrified. Felspar, mica and similar 
silicates carried varying negative charges while clays were only slightly charged with either 
sign. There was a tendency for the magnitude of the charge to rise with high ventilation 
velocities which, in the case of rock salt, caused a reversal of the sign to positive. 

C. N. Davies 
Butt. Hye. 


THE ATMOSPHERIC DiFFUSION oF GASES DISCHARGED FROM THE CHIMNEY OF THE HARWELL 
Reactor BEPO. N. G. Stewart, H. J. Gave, and R. N. Crooks, Internat. J. Air Pollution 
1:87, 1958. 

The 61 m chimney of the BEPO reactor discharges warm air containing a small amount 
of radioactive argon (A“). This gas has been used as a tracer to study the diffusion of 
the plume in the atmosphere downwind of the chimney. Surveys have been carried out at 
ground level up to a distance of 10,000 m and, with instruments suspended from a balloon, 
up to a height of 300 m at a maximum range of 1,000 m. The results have been correlated 
with the gradient of potential temperature in the atmosphere near ground level. 

The effective height of the plume is found to depend on the wind velocity u (Sutton’s 
formula) and on the temperature gradient, having a mean value of 125 m under adiabatic 
conditions when u=7 m/sec. The diffusion of the plume over the range studied occurs in 
three distinct phases. Near the chimney, the rate of verticle diffusion is about twice that 
in the horizontal direction as a result of the discharge conditions. As the plume diffuses 
towards ground level it enters a region dominated by building turbulence and the rate of 
diffusion in both directions is greatly increased. Finally, as it travels beyond the built-up 
area, the rate of diffusion reverts to that characteristic of diffusion over open country. 


AUTHORS’ ABST. 
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THE APPLICATION OF PHENOLPHTHALIN REAGENT TO ATMOSPHERIC OXIDANT ANALYsIS. A. J. 
HAAGEN-SMir and Marcaret F. BruNeLte, Internat. J. Air Pollution 1:51, 1958. 


In recent years, a form of air pollution has developed which is characterized by a strong 
oxidizing effect. For the measurement of this effect a colorimetric method has been de- 
veloped, based on the oxidation of phenolphthalin to phenolphthalein. Good correlation has 
been reported between oxidant determined by this method and subjective observation, and 
a comparison is made of data obtained by different methods. 

A simple, semi-automatic sampler is described, and the results of 5 years of continuous 
sampling are reported. 

AUTHORS’ ABST. 


A Srupy or THE Rapon Content oF GROUNDLEVEL Arr AT HARWELL. H. J. GALE and L. H. J. 
Peapte, Internat. J. Air Pollution 1:103, 1958. 


The radioactive gas radon enters the earth’s atmosphere as a natural emanation from 
many rocks and soils. During a period of a year continuous measurements were made of 
the radon in the atmosphere near ground level at Harwell by drawing air through a moving 
filter strip and measuring the radioactive disintegration rate of the radon decay products 
thus collected. 

The observed concentrations appear to be closely connected with atmospheric stability, 
being high when the gradient of potential temperature is positive. A marked diurnal varia- 
tion in the gradient of potential temperature. The average concentration over the year was 
64 pc/m* and the maximum recorded was 386 pc/m*. 

AUTHORS’ ABST. 


ImMpROvED SAMPLING EQUIPMENT FoR IN FLue Gases. P. G. W. Hawks tey, S. Bap- 
ziocH, and J. H. Brackett, J. Inst. Fuel 31:147-160 (April) 1958. 


Equipment is described that is suitable for the separate determination of grit, dust and 
smoke concentrations in flue gases. The equipment, designed as a result of extensive testing, 
has interchangeable parts and can be assembled in different forms for the purpose in hand. 
Local solids concentrations can be determined in a matter of minutes. The equipment is 
suitable both for routine measurements and for detailed investigations of the distributions 
of solids in ducts or for studying the effects of the operating conditions of the plant. The 
method of use is described. The simplest version of the equipment consists of a small (1% in. 
diameter) dust-collecting cyclone which is inserted bodily into the gas stream at the end 
of a probe. The cyclone itself is used as a flowmeter. This unit when operated at sampling 
rates above 5 cu. ft/min at N. T. P. collects all dust particles above 5 to 104. Grit particles 
above 76x (200 B. S. mesh) are separated from the dust by sieving. For the collection of 
smoke particles below 5 to 10u, the cyclone is backed with a glass-wool filter. 

Pus. HEALTH ENGIN. ABST. 


PHOTOCHEMICAL FoRMATION OF AIR CONTAMINANTS FROM AUTOMOBILE EXHAUST VAPORS: 
Errect OF DirrerENt Moror Fuets. P. P. Maper, J. GLiKSMAN, M. Eye, and L. A. 
Cuampers, Indust. Engin. Chem. 50:1173-1174 (Aug.) 1958. 


Under controlled experimental conditions maintained during comparison of two fuel blends, 
the composition of exhaust gases and their capabilities for participation in photochemical 
reactions were shown to depend on the composition of the fuel, specifically, the amounts 
and types of olefins in the fuel blend. The exhaust products of two fuels, consumed under 
the same conditions and in the same engine, differed significantly in their effect on photo- 
chemical formation of eye irritants, aldehydes, organic peroxides, and ozone. 

Inpust. Dicest 


Kinetic STUDIES OF FORMATION OF ATMOSPHERIC OXIDANTS. BERNARD E, SALTZMAN, Indust. 

Engin. Chem. 50:677-682 (April) 1958. 

Kinetic studies were made to clarify the mechanisms of oxidative smog formation and 
the roles of various pollutants, Calculations of the kinetic balance of inorganic reactions 
suggest that only a small fraction of “oxidant” may be ozone and that, during smog peaks, 
“nitric oxide” indicated on recorders may be free radical-nitric oxide complexes. 

Mass spectrographic and chemical studies indicated that ozone-l-hexene reaction is much 
faster than previously reported. The variety of products suggested a-carbon oxidation 
rather than ozonide formation. Some products appeared to continue to liberate iodine from 
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neutral but not from alkaline iodide reagent. The deviations of these reagents were evaluated 
for pure ozone. Ozone-olefin reactions may be important in smog chemistry as sources of 
organic free radicals. 


Pus. HeALtH ENGIN. ABsT. 


AIRBORNE Dye Trace Arr Pottutants. Res. Industry 10:14-15 (March) 1958. 


A solution of uranine dye (sodium salt of fluorescein) is atomized into the air to track 
air stream paths. The dye particles ranging from 2 to 10g in diameter are collected on filters, 
washed in water to extract the dye particles, and examined photometrically to determine 
the concentration. By analysis of various sampling points, the route of an air current can 
be traced. Two technicians can analyze 75 air samples per hour. Filters with as few as 
20 particles can be accurately measured. The dye stability with hot effluents is not yet 
known. The technique was accomplished by an SRI research team composed of C. E. Lapple, 
J. A. McLeod, and Elmer Robinson. 

J. C. Martin 
Pus. HEALTH ENGIN. ABST. 


INSTRUMENTS FOR THE Stupy oF ATMOSPHERIC PoLLuTION. Ep. 3. American Society of 
Mechanical Engineers, Committee on Air Pollution Controls, New York, 1959. 


An outline list of instruments used is given in two and a half pages under ten broad head- 
ings, with sub-heads. This list is then repeated with index references to manufacturers 
who supply the equipment. Example—smoke recorders (9 manufacturers listed), Hi-volume 
sampler (5 manufacturers), Draft gages (11 manufacturers), Bacteria colony counter (1 
manufacturer). 


DRINKER 


Eye IRRITATION FROM SOLAR RADIATION OF ORGANIC COMPOUNDS AND NITROGEN DIOXIDE. 
E. E. Harton Jr. and C. C. Borze, Report No. 23, Air Pollution Foundation, San Marino, 
Calif. (April) 1958. 

A series of statistically designed experiments has been made on a number of olefins, 
paraffins, ring compounds, solvents, and other organic materials. Using two 2,200 cubic foot 
glass houses, solar radiation, and static experiments, measurements were made of photo- 
chemically produced eye irritation and oxidant which resulted when measured quantities of 
the organic materials and nitrogen dioxide were allowed to react. Other instruments meas- 
ured oxides of nitrogen, temperature, humidity, and light intensity. 

Olefins caused more eye irritation than paraffins, and they produced more oxidant. The 
same was true for branched chain olefins as compared with straight chain olefins. Olefins 
with internal double bonds gave more eye irritation than those with terminal bonds, but 
there was no effect on oxidant formation. 

In the experiments comparing various commercial solvents very little eye irritation was 
produced and no significant differences in eye irritation effects were found. 

In general, there was no correlation between eye irritation values and oxidant values. 
AUTHORS’ SUMMARY 


PHOTOCHEMICAL SECONDARY REACTIONS IN UrBAN Arr. P. A. LeiGHTon and W. A. PERKINS, 

Report No. 24, Air Pollution Foundation, San Marino, Calif. (Aug.) 1958. 

In this report photochemical secondary reactions are considered in the broad sense that 
includes reactions in which the reactant concentrations are indirectly as well as directly de- 
pendent on light absorption. For each reaction the existing information regarding products, 
mechanism, and rate is reviewed, and wherever possible the rate of the reaction is used as 
a basis for judging its importance in urban air. By this yardstick a large number of re- 
actions are excluded, a small number are indicated to be of definite significance, and an addi- 
tional number are of possible significance. Among the reactions of definite and possible 
significance are those of oxygen atoms with molecular oxygen to form ozone, of ozone 
with nitric oxide and olefins, and of free radicals with oxygen, nitric oxide, and olefins. 
It is shown that a mechanism based on these reactions is capable of producing the observed 
diurnal variations in ozone concentration in air, and of accounting in part at least for other 
phenomena associated with smog formation. The discussion leads to the conclusions that 
owing to the ozone-olefin reaction the free radical concentration may remain at a substan- 
tial value for some time after illumination has been cut off, and that removal of aldehydes 
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alone might appreciably retard smog formation in urban air, particularly with respect to 
eye irritation. 


AUTHORS’ SUMMARY 


CoMBUSTIBILITY OF SIMULATED AUTOMOBILE ExHAUst GAses. B. GreIFeR and R. FriepMAN, 
Report No. 25, Air Pollution Foundation, San Marino, Calif. (Sept.) 1958. 


The combustibility of automobile exhaust gases has been studied to provide a sound basis 
for judging the feasibility of reducing atmospheric pollutants by means of noncatalytic 
afterburners for automobiles. Synthetic automobile exhaust gases were prepared and burned 
in the laboratory on a flat flame burner capable of burning extremely weak (fuel-poor) 
mixtures. The mixtures tested embraced a wide range of burnable and nonburnable compo- 
sitions, based on mass spectrometer analysis of actual automobile exhausts reported in the 
available literature. 

Equations and a correlation curve are presented, which enable the flammability of an auto- 
mobile exhaust to be predicted from a knowledge of its composition and temperature. For 
any oxygen-deficient mixture it is assumed that the stoichiometrically required quantity of 
secondary air has been added. On the basis of certain reported gas analyses, it is calculated 
that exhaust compositions corresponding to deceleration and idling conditions will burn if 
introduced into an ideal afterburner at 440 F. Exhaust gases corresponding to other engine 
operating conditions will be flammable only if they are assumed to enter the afterburner at 
much more elevated temperatures. In the most favorable case, which is the cruising con- 


dition, it is estimated that the exhaust would have to have a temperature of approximately 
1240 F to be flammable. 


AUTHORS’ SUMMARY 


Arr Pot_ution Errecrs oF IRRADIATED AUTOMOBILE EXHAUST AS RELATED TO Composi- 
tion. E. A. SHucx, H. W. Forp, and E. R. StepHens, Report No. 26, Air Pollution 
Foundation, San Marino, Calif. (Oct.) 1958. 


“Photochemical Smog” was produced by irradiating diluted automobile exhaust in a 520 
cubic foot chamber. The intensity of this smog was measured in terms of the resulting 
symptoms of eye irritation, visibility reduction, and ozone formation. While many other 
physical and chemical measurements were made, the principal objective of this study was 
to determine the effect of fuel composition of the intensity of these three symptoms. Four 
fuels were studied, each containing different amounts of aromatic, olefinic, and saturated 
hydrocarbons. These were in the range of 3-34% aromatics, 0-52% olefins, and 24-97% 
saturated hydrocarbons. Five cars were used during this program. 

Under certain conditions exhausts from all fuels led to appreciable eye irritation, and in 
these cases the olefin-containing fuels led to more reactive exhausts and more eye irritation 
than the non-olefinic fuels. However, when the mode of operation of the automobile was 
adjusted to the AMA driving cycle, no differences in eye irritation were found when com- 
paring the results obtained with the basin mix fuel (16% olefin) with those obtained with 
the aromatic (0.5% olefin) or with the paraffinic (0% olefin) fuel. Significant eye irrita- 
tion was observed in all cases when the hydrocarbon and nitric oxide concentrations of the 
diluted exhaust were in the approximate ranges of 2-5 ppm and 0.5-2 ppm, respectively, 
and the ration of their concentrations was in the range of 2-8. 

Good correlations were found between eye irritation and the concentrations of certain 
C, and Cs olefins in the exhaust while other hydrocarbons did not show such correlations. 
To the extent that fuel composition determined the kinds and distribution of C, and Cs 
olefins in the exhaust, eye irritation was influenced by fuel compositions. On the other 
hand, car variables also influenced eye irritation since the condition of the car and mode of 
operation of the car determined the concentrations of hydrocarbons and nitric oxide in the 
exhaust. Thus, the intensity of smog symptoms derived from auto exhaust was as de- 
pendent on car variables as on fuel composition. 

The quantity of aerosol formed by irradiating the various exhausts was found to be 
dependent on both the olefin content and the sulfur content of the fuel. 

The maximum concentrations of ozone formed by irradiation of diluted exhaust were 
essentially independent of fuel composition. However, the period of time between the start 
of irradiation and the appearance of a measurable concentration of ozone was a function 
of the reactivity of the exhaust, the shortest period of time being obtained with the exhaust 
from the olefinic fuel. 
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The following recapitulate the findings reported both here and in previous reports on 
smog formation from irradiated auto exhaust: 

1. The intensity of smog symptoms is dependent on the concentrations of hydrocarbons 
and nitric oxide and on the hydrocarbon-to-nitric oxide concentration ratio. 

2. Not all hydrocarbons are of equal importance in the generation of aerosol and eye 
irritants. C, and Cs olefins are more important that saturated hydrocarbons. 

3. Eye irritation intensity will vary with the length of residence time under irradiation 
up to four hours. 

4. Eye irritants have a 12-hour half life and are not intimately associated with the con- 
centrations of zone, aerosol, peroxyacetylnitrite, or aldehyde. 

5. Eye irritation is relatively unaffected by changes in relative humidity between 30% 
and 80% and by changes in temperature between 25 and 45 C. 

6. Eye irritation is dependent on light intensity when that intensity is below two-thirds 
that of sunlight. Increasing the light intensity from two-thirds to twice sunlight produces 
little effect on eye irritation intensity. 

7. The presence of both olefins and sulfur is necessary for the production of aerosol. 

8. The concentration of ozone is not a function of the olefin concentrations but is a func- 
tion of light intensity. 

9. The concentrations of nitric oxide and hydrocarbons are determined by car variables 
while the relative amounts of the individual hydrocarbons are determined by fuel composition. 


10. The smog symptoms of eye irritation and aerosol are as much affected by car variables 
as by fuel composition whereas ozone concentrations are affected by car variables but not 
by fuel composition. 


AUTHORS’ SUMMARY 


THE CoMposiTION oF AIRBORNE Dusts 1N Mines. G. NaGetscHMipt, O. G. GRIFFIN, 
and K. WHEATLEY, Safety in Mines Research Establishment, Research Report No. 148 
(June) 1958. 

Knowledge of the composition of respirable airborne dust in British coal-mines is scanty, 
mainly because instruments which will collect such dust in amounts sufficient for analysis 
and uncontaminated by coarser dust have only recently become available. The present re- 
port gives the ash contents and quartz contents of many samples of airborne dust collected 
by means of various instruments, but all with size selectors having a cut off characteristic 
similar to that of the upper respiratory tract. 

The collection of airborne dust of respirable size requires far more sampling effort than 
would be needed to take samples from the strata from which the dust is produced, or of 
the run-of-mine coal of small size. In some earlier studies (Bull. Hyg. 18:884, 1943) it 
had been observed that in several mines run-of-mine coal was similar in ash-content and 
composition to the airborne dust, and if that similarity were general the composition of the 
airborne dust could be arrived at with very little sampling effort. Hence, when in the pres- 
ent study samples of airborne dust were taken underground, the rock and coal strata and 
run-of-mine coal were sampled at the same time and place, and subsequently analysed. 
In addition analyses were made of many samples of rock drillings and cutter holdings. 

Most of the quartz in the airborne dust underground comes from the rock strata. The 
analyses reported show that in the dust produced by drilling in rock the quartz content is 
likely to be between half of the quartz content of the rock being drilled and the full content. 

On the filling shift the ash content of run-of-mine coal was in several instances similar 
to that of the airborne dust, but in other instances the 2 ash contents were dissimilar. The 
results suggest that it is not possible to use run-of-mine coal as a substitute for airborne 
dust, and that even a detailed knowledge of the composition of all the strata does not lead 
to a reliable prediction of the composition of the airborne dust. 

The relation between ash and quartz content is equally uncertain. 

It is clear that at present the only way to ascertain the composition of airborne dust of 
respirable size is to collect such dust and analyse it. There is no short cut. 

THomAs Beprorp 

Butt. Hye. 
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Accidents and Their Prevention: Protective Equipment 


Tuer INFLUENCE OF CLOTHING ON THE PATTFRN AND SEVERITY OF BurNs STUDIED IN SOME 
Recent Cotirery Frre-Damp Icnitions. M. N. Tempest and J. B. ArKINs, with the 
collaboration of S. B. Davies, Brit. J. Indust. Med. 15:147-157 (July) 1958. 

“Recent reports have demonstrated the important role of flammable clothing material in 
domestic accidents.” “. . . but in industry little emphasis has so far been laid on the problem.” 
In this paper the authors describe the study of 4 recent colliery gas ignitions which resulted in 
burns to 13, 11, 19 and 23 men, respectively. The material for study in these 66 cases consisted 
of detailed records of the extent, distribution and severity of the burned area with necropsy 
findings in most of the 28 cases which proved fatal. So far as possible details of the clothing 
worn by each man were obtained and the extent to which each article was burned was recorded. 
The results of the extensive study are described at some length with illustrative photographs 
and drawings in sections on burns of unclothed areas, burns from failure of clothing protection, 
burns due to ignition of clothing, inhalation burns, carbon monoxide poisoning and flammability 
of miners’ clothing. Separate sections deal with burns of the hands, burns of the scalp and 
burns of the axilla. A table gives information of each man who was burned—age, survival, 
percentage of skin burned in areas protected and not protected by clothing. 

Some of the conclusions from this study are that although clothing has a protective function, 
this is lessened by the liability of the clothing now commonly worn by miners to ignite and 
many of the more extensive and severe burns are the result of the clothes catching fire. 
Existing types of clothing probably increase the risks of burns of the respiratory tract and of 
the hands and perhaps also of carbon monoxide poisoning. A striking feature of this experience 
was the frequency of deep burns of the scalp and of head injuries which suggests that the 
present type of miner’s safety helmet needs consideration. 

M. E. 

Butt. Hye. 


Respiratory Prorective Devices: MeTHops For TESTING THEM AGAINST Pesticipes. R. A. 

Futton and F. F. Smitu, Agricult. Chem. 13 :30-32 ( Aug.) ; 22-24 (Sept.) 1958. 

Methods have been developed to determine the efficiency of gas-mask canisters and respirator 
filters and cartridges against all the common pesticides. The apparatus and techniques are 
described. The acceptable protective units are listed. They are combinations of filters and 
activated charcoal. Since no effective absorbing agent has been found for the organic phos- 
phorus insecticides, efficient filters are necessary, The activated charcoal usually removes solvent 
and volatile impurities or odorous ingredients found in technical grades of these insecticides. 
The major part of sprays and dusts containing halogenated pesticides will be retained by the 
filter. Vapors from the particles in the filter and the vapor in the air will be absorbed by the 
activated charcoal. 


AUTHORS’ SUMMARY 


Radioactive Substances and X-Ray 


Fate oF INDIUM SESQUIOXIDE AND OF INpDIUM™ TRrICHLORIDE HyproLysATE FoLLowiNnc IN- 
HALATION IN Rats. P. E. Morrow, F. R. Gres, R. Groutier, L. J. Casaretr, and 
J. K. Scort, Univ. of Rochester, Atomic Energy Project, Contract W-7401 Eng-49 
(Oct. 9) 1957. 

Rats in groups of 2 or 3 were exposed to submicronic aerosols of indium sesquioxide 
(2.5 mg/M®*) and the hydrolysis products of indium™ trichloride (<0.1 mg. In/M*) for periods 
of 30 to 180 minutes duration. The inhalation doses were invariably too low to permit toxico- 
logic studies. Data are presented on the deposition and retention of the two indium preparations 
in the respiratory tract. Body burdens and urinary and fecal excretion rates were studied up 
to 14 days for the sesquioxide and up to 6 days for the In™ hydrolysate. Some tissue distribu- 
tion data are presented which demonstrate small but significant absorption of indium particu- 
larly during the first 24 hours after either form is inhaled and that the absorbed indium is 
widely distributed with the greatest amounts going to the liver and kidney. Autoradiographic 
findings suggest the role of phagocytosis in lung clearance, an absence of systemic transport 
in particulate form and a concentration in compact bone. 

Nucwear Sc. Ast. 
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BRONCHOGENIC CARCINOMA FROM Raprloactive PARTICULATES. HERMAN CEMBER, prepared for 
the Second U. N. International Conference on the Peaceful Uses of Atomic Energy (1958). 
Rats were exposed to radioactive dusts by inhalation and by intratracheal injection, to focal 
radiation sources by transpleural injection of small radioactive beads, and by external x-irradia- 
tion to the lungs only. High incidences of bronchogenic carcinoma, as well as metaplastic 
changes that seemed to be premalignant in nature when observed in the context of the group 
experience, were observed in the cases of intratracheally injected BaS*O,, Ce™Fs, and trans- 
pleurally injected Sr®. Of particular interest is the short tumor induction times that were 
observed. In one case, a period of only 48 days elapsed between exposure to Ce™F; and the 
observation of squamous cell carcinoma in the lungs. In all of these experiments, no broncho- 
genic carcinoma was observed in any control animals. Absorbed doses in rats that developed 
lung cancers ranged from 2,400 to 21,000 rad for the case of the intratracheally injected par- 
ticulates. In one experiment in which no malignant changes were found, absorbed doses ranged 
up to 24,000 rep for intratracheally injected BaSO, particulates and up to 15,000 rep for 
external pulmonary irradiation. The results to date clearly suggest that a continued radiological 
insult is a requisite condition for pulmonary carcinogenesis. 
Nuc ear Sc. Asst. 


THe Excretion oF RApIoActiIve FIsSION FRAGMENTS BY MAN CoNTINENTAL AND 
OverseEAS Weapons Tests. Artet G. ScHropt, JAMES B. HARTGERING, and Kent T. 
Woopwarb, IN THE SHoRTER-TERM BroLocicAL HAZARDS OF A FALLOUT FreLp, GorDON 
M. DunNING AND JoHN A. HitckKeEN, Eptrors, Atomic Energy Commission, Department of 
Defense, 1958, pp. 165-172. 


The excretion of iodine-131 and strontium-90 was measured by analysis of human urine 


specimens collected on a routine basis at selected stations throughout the United States and 
in foreign countries. The relationship of the excretion pattern to nuclear weapons tests and 
the proximity of atomic clouds is discussed. 


Nuciear Sc. Asst. 


COMPARISON OF THE GENETIC Errects oF 31-Mev BetaTron RApIATION witH 180-Kev X 
RADIATION BY PRODUCTION OF VISIBLE RECESSIVE MUTATIONS AND GYNANDRY IN THE 
DrosopHILA MELANOGASTER. W. ScHMID, Oncologia 11 :218-243, 1958. 

A total of 888 male Drosophila, of a wild inbred strain, were exposed to 200 r x-radiation. 
Part of the group were exposed to 180 kev and the remainder to high voltage 31 Mev radiation 
from a betatron. Equal and constant biological-physical experimental conditions were main- 
tained. After mating with females homozygous for five factors, the descendants were examined 
for radioinduced visible, recessive mutations. There appeared to be no essential quantitative 
effect in the genetic effect of the two qualities of radiation. 

Nuc ear Sc. Asst. 


METABOLISM OF RADIO-RUTHENIUM IN THE RAts CONSIDERATION OF PERMISSIBLE EXPosuRE 
Limits. Roy C. THompson, Maurice H. Weexs, O. LeRoy Hots, JoHn E. BAtton, 
and Witta D. Oaktey, Am. J. Rontgenol. 79 :1026-1044 (June) 1958. 

The metabolism of ruthenium in the rat was studied in experiments involving the acute and 
chronic administration of Ru’ by various routes. Gastrointestinal absorption amounts to 
about 3 per cent of ruthenium fed as solutions in the pH range from 1 to 4, and is little 
affected by the chemical state or previous history of the solutions or by the concentration of 
ruthenium. The highest concentration of ruthenium, even after prolonged chronic feeding, is 
present in the kidney. Bone and gonads also accumulate sufficient concentrations of ruthenium 
to make them of comparable hazard concern to the kidney. Because of uncertainties inherent 
in the extrapolation of the rat data to man, an unequovical choice of critical organ among these 
three possibilities cannot be made. Based on a permissible dose to the critical organ of 0.3 
rem/week, the maximum permissible concentration for Ru’ in water is calculated to be 
4X 10*yc/ml. This would be approximately correct on the assumption of either kidney, bone, 
or gonads as critical organ. Limiting irradiation of the gastrointestinal tract itself to 0.3 
rem/week results in a lower maximum permissible concentration of 1X10“yc/ml. Applying 
a genetic limit of 10 r to the gonads during the first thirty years of life results in a maximum 
permissible concentration of 5 10“uc/ml. 


Nuctear Sc. Asst. 
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RapioLocicAL HazArp EvALUATION—A CriticAL Review oF Present Concepts AND A NEW 
ApproacH THeEreto. E. L. Atpen, Naval Radiological Defense Laboratory, San Francisco, 
Project NM-006-015 (Oct. 22) 1957. 


Data are reviewed on the biological effects of whole-body radiation on human beings and 
the rate of recovery following whole-body exposure as a function of amount of injury. 
Tabulated data are presented on the estimated medical effects of radiation doses from 75 to 
650 r expressed as percentages of working force affected for healthy, young adults for times 
up to three months post exposure; the acute effects of whole-body penetrating ionizing radiation 
on human beings; the biological effects of radiation on the skin; and the absorber characteristics 
of fabrics. An attempt is made to establish criteria based on present knowledge of radio- 
biological response of human beings for the prediction of radiation injuries. Two estimated 
dose required (EDR) values are proposed. The estimated effective dose to produce sickness 
in 24 hrs. is 200 r and the estimated effective dose to produce death is 400 r. The estimated 
effective dose is based upon estimated prompt gamma dose, residual gamma dose, and the 
neutron dose in rep with no correction for rbe. Corrections should be made for any protection 
factors present. Findings are applied in the evaluation of hazards and mission accomplishment 
in military radiobiological situations. 

Nucvear Sc. Ast. 


RETENTION AND ELIMINATION OF RapiuM Isotopes PRopuCED BY THE Decay or THORIUM 
ParENts WITHIN THE Bopy—CaLcULATIONS AND COMPARISON WITH EXPERIMENTAL 
Finpincs. JoHN C. Reynowps, F. Gustarson, and Leonmas D. 
Argonne National Laboratory, Lemont, Ill., Contract W-31-109-eng-38 (Nov.) 1957. 


Rapration Hazarps Durtnc RApon TREATMENT OF Eye Lesions. J. Cepertunc, K. Linén, 

and M. Lryperen, Acta radiol. 48 :205-208 (Sept.) 1957. 

The radiation hazards of beta-ray treatment of eye lesions with a radon applicator were 
studied. A protective barrier producing a 90 per cent reduction in the gamma radiation 
received by the radiologist is described. 

Nuc ear Sc. Asst. 


Tue DIsTRIBUTION AND EXCRETION OF URANIUM IN MAN. S. R. Bernarp, J. R. Muir, and 

G. W. Royster Jr, Proc. Health Physics Soc., 1957, pp. 33-48. 

The critical organ for radiation insult from storage of enriched uranium is the kidney when 
exposure is to a soluble substance. The disappearance of uranium from the body shows a 
slight dependence upon the amount injected into the bloodstream. The urinary excretion data 
can be described using the power function law. Integration of this function yields the retention 
as a function of time. The calculated retention agrees more closely with the retention in the 
critical organ than with retention in the body. A tentative MPC for exposure to soluble 
compounds is calculated to be 4X10-uc/cc. on the basis of the power function equation. A 
tentative MPC for urine is calculated using the power function law. The calculated value is 
355 d/m/day, a factor of 5 greater than the present value employed, thereby indicating a margin 
of safety for exposure to soluble compounds. 

Nuccear Sc. Asst. 


INHALATION FROM URANIUM CONTAMINATED CLotHinG. J. C. Batey, A. F. Becuer, and 
H. F. Henry, Proc. Health Physics. Soc., 1957, pp. 188-191. 

In order to determine realistic uranium contamination limits for clothing, an extensive series 
of tests was performed to evaluate the actual inhalation hazard associated with uranium con- 
taminated clothing. It was determined that if protective clothing is necessary, respiratory pro- 
tection is much more important. 


NucLEAR Sc. ABST. 


LoapING AND HANDLING RapIOActiveE TARGETS FOR ACCELERATOR BOMBARDMENT. M. D. 
THAxtTER, Proc. Health Physics Soc., 1957, pp. 227-230. 

The difficulties and problems encountered in the loading and handling of radioactive targets 
at the Radiation Laboratory in Berkeley are described for each of the five accelerators now 
existing and for one now under construction. 

Nucwear Sc. Asst. 
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Frecp RADIATION MontrorinG RELATiIve TO EXPERIMENTAL Reactors. P. GrirrituHs and E. D. 
GRAHAM Jr, Proc. Health Physics Soc., 1957, pp. 195-197. 


The fixed and mobile monitoring units used by the AEC Health and Safety Division at 
the National Reactor Testing Station are briefly described. Because of the variety of experi- 
ments performed, the Division has placed the emphasis upon mobility of monitoring equipment 
and a positive communication system. 

Nuc ear Sc. Asst. 


A DEFINITION oF “SIGNIFICANT AMOUNT” To BE AppLiep TO RApiorsoToPE Work. R. J. MAGILL, 
Proc. Health Physics Soc., 1957, pp. 192-194. 

Although most legislative acts and authoritative sources of information concerning safe 
practices in working with radioactive materials suggest certain health protective measures for 
persons working with a “significant amount” of radioactivity, the amount considered significant 
is usually left undefined. It is suggested that the meaning for the term “significant amount” 
be that amount of material which in the case of a total accident would involve as much 
irradiation to a critical organ over a finite period of time, say one month, as a permissible 


body burden. 
Nucvear Sc. Asst. 


HEALTH ProBLeMs ASSOCIATED WITH THE CIVILIAN REACTOR ProcRAM. J. J. FirzGeRALp and 
J. L. Firynn, Knolls Atomic Power Laboratory, Schenectady, N. Y., Contract W-31-109- 
Eng-52 (April 30) 1957. 

The radiation protection records achieved in the operation of AEC-owned reactors and 
nuclear facilities clearly demonstrate that the nuclear industry is one of the safest industries 
in which one may work. There is no reason to believe that there will be any unsolvable health 
problems associated with the civilian power reactor program. The increased levels of operation 
will be offset by the industrial utilization of the unique radiation protection techniques, pro- 
cedures, and standards that were developed and perfected under the sponsorship of the AEC. 
Nuc ear Sc. Asst. 


A Srupy oF MaximuM PerMissisLE CONCENTRATIONS OF RADIOACTIVE FALLOUT IN WATER 
AND Air BAsep UPON Mitirary Exposure Criteria. J. D. Terest and C. L. Nrwcomse, 
Naval Radiological Defense Laboratory, San Francisco, Project NS-083-001 (Aug. 27) 
1957. 

Maximum permissible levels in water and air were calculated for gross fall-out material 
based on military dose criteria of 15 rem in 90 days and 150 rem in 30 days. The fourteen 
major radionuclides that compose the mixed fall-out material were considered. Maximum 
permissible concentrations (MPCs) for each radioisotope are expressed for 7 periods of intake 
(1, 7, 14, 21, 30, 60, and 90 days) and for 11 times after fission (3, 5 and 12 hours, and 
1, 2, 4, 7, 14, 28, 105, 210, and 365 days). Tabulations of the relative contributions to the 
fall-out mixture made by the five principal radioisotopes are expressed in per cent of the major 
contributor which is taken to be 100%. These percentages are based on the MPC data for 
different exposure periods and times after fission. The method of evaluation can be readily 
applied to other dose criteria and corresponding MPCs are obtainable by applying the appro- 
priate factor. The computations have established that, during the first month after fission, the 
mixed fall-out material is a hazard mainly because of five constituents: [™", Np™, Sr*, Zr®, 
Nb*, and Y™. 

Nuccear Sc. Asst. 


HuMAN AND THyromp Rapioactiviry ASSOCIATED WITH FALLOUT: OctToBeR 1955 To 
OctoBek 1956. Marcaret R. Wuite, University of California Radiation Laboratory, 
Berkeley, Calif., Contract W-7405 Eng-48 (March 1) 1957. 

Thyroids from humans, obtained at autopsy, were followed for radioactivity from January 
1956 to October 1956. There is less than one chance in one thousand that human thyroid 
tissue could have been irradiated to the extent of 0.001 rep from I™ fallout. The probable 
value is no more than 0.00016 rep during this period. Thyroids from cattle slaughtered in the 
San Francisco Bay Area were followed for radioactivity from October 1955 to October 1956. 
Two periods of increase in radioactivity, possibly due to small-yield detonations in Nevada, 
were seen in December 1955 and January 1956. A period of high activity in cattle thyroid, 
probably due to a Russian detonation, began in March, and radioactivity from this delivered 
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a maximum of 0.2 rep. Another period of high activity, presumably due to the Bikini tests, 
began in May 1956 and was continuing at the time this report ended. It is delivered (up to 
October 11, 1956) a maximum of approximately 1.3 rep to cattle thyroid tissue. This level 
of radiation exposure would produce no change in physiological function of the thyroid and 
would not be detrimental to cattle. 


NucLear Sc. Asst. 


CALCULATION OF MAXIMUM PERMISSIBLE CONCENTRATION IN AIR, MPCain, FoR Ru™ Par- 
ticLes. W. J. Barr, General Electric Co., Hanford Atomic Products Operation, Richland, 
Wash., Contract W-31-109 Eng-52 (Oct. 1) 1957. 

The calculation of the concentration of Ru™O. in air that at equilibrium will result in an 
average dose rate of 0.3 rem/week to the lung of man is presented. Since data from mouse 
experiments are used the calculations are extrapolated on the basis of differences in organ 
weights and do not allow for differences in physiology. These calculations necessarily assume 
uniform distribution of Ru’ throughout the jung tissue although it is known that Ru’ is 
retained as particulates following inhalation of insoluble ruthenium oxide particles. An MPCair) 
of 5X10*yc/ml obtained using exponential functions to represent retention is compared with 
8X<10°uc/ml obtained using power function equations. 

Nuc ear Sc. Asst. 


EVALUATION OF THE ACUTE INHALATION HAZARD FROM RADIOACTIVE FALL-OutT MATERIALS 

BY ANALYSIS OF RESULTS FROM FIELD OPERATIONS AND CONTROLLED INHALATION STUDIED 

IN THE Laporatory. G. V. Tapiin, O. M. MerepitH Jr, and H. Kaper, University of 
California Atomic Energy Project, Los Angeles, Project 37.3, Operation Teapot (June) 
1957. 

An evaluation of the acute inhalation hazard from radioactive fall-out materials has been 
made by analysis of results from animal exposures during field operations and from controlled 
inhalation studied in the laboratory. Rabbits and rats have been subjected to controlled 
inhalation exposures to dusts prepared by micropulverizing fused insoluble radioactive siliceous 
material obtained from Area 3 at the Nevada Test Site, Operation Upshot-Knothole. In these 
laboratory studies, field conditions were simulated in respect to duration of exposure, particle- 
size distribution, and levels of air-borne radioactivity involved. The relation between particle 
size, dust concentration, and duration of exposures to initial deposition in the lungs and gastro- 
intestinal tract has been determined. In addition, the rates of removal have been measured. 
The laboratory studies demonstrate two important physiological-safety factors against the 
retention of dangerous quantities of inhaled particulate materials. These are, first, the filtra- 
tion mechanism of the upper respiratory passages which limits pulmonary retention to particles 
of small size (below 5.0”), and, second, the normal clearance mechanisms of the upper and 
lower lung passages which remove initially deposited large and small particles at rapid rates. 
The results from exposing several groups of rabbits to fall-out material (by inhalation only) 
at stations located along two arcs, 7 and 106 miles from a tower detonation, are almost entirely 
negative. Urine specimens obtained during the first day following detonation contained minute 
but measurable amounts of soluble radioactive material which had a relatively short half life 
(1 to 2 days). Lung specimens had no detectable radioactivity when measured 60 to 21 days 
later; however, samples of intestine from the same animals still had measurable levels of beta 
activity. The total integrated internal radiation exposure could be expressed in millirep, even 
at the close stations, where the integrated external gamma-ray exposure was found to be 14 
to 32 r. At the 106-mile stations, no measurable radioactivity was present in specimens of 
lung or urine; however, the levels of radioactivity in intestine samples were either negative 
or several times lower than those found in animals at the near stations. The external gamma- 
ray dose was less than 4.0 r. From careful consideration of numerous pertinent physical and 
physiological factors and from analysis of field and laboratory investigations, it is evident that 
there is no apparent situation in nuclear warfare where, during the first few days after the 
detonation, one could inhale sufficient radioactive material to induce a serious radiation injury 
to lungs or intestines without simultaneously being subjected to supralethal doses of external 
beta-gamma radiation. 

Nuc ear Sc. Asst. 
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CLINICAL EXPERIENCES WITH RADIOACTIVE MATERIALS. HARRY FoREMAN, WILLIAM Moss, 

and Bernarp C. Eustier, Am. J. Roentgenol. 79:1071-1079 (June) 1958. 

Case reports are presented on 1 individual who received an internal dose of Am™, on 
2 individuals who accumulated Pu™ internally, and on 2 individuals who received a body 
burden of Po™. The urinary excretion of the isotopes was followed closely over a long 
period of time in all cases, and the results of the assays are reported. In 2 cases, the assays 
on feces are also presented. The results of attempts to accelerate excretion of the isotopes 
are presented. A procedure for evaluating the initial dose, the body burden at given periods 
of time, and the effect of treatment is given. The technique for estimating the dose re- 
ceived from the polonium exposure is described and the dose received evaluated. 


Nucvear Sc. Asst. 
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Récherches sur la toxicologie du thallium. By Réné Truhaut. Price, not given. Pp. 272. 
Institut National de Sécurité, 9 Ave. Montaigne, Paris 8°. 

Considering the limited use of thallium (annual world production, a few tons) it is re- 
markable that a monograph of this size has been developed and with a related bibliography 
which runs to over two hundred sixty references. It is evidence of the intriguing character 
of the chemistry and toxicology of thallium, that is far from being understood, as the author 
himself states, even with the author’s considerable contributions. The appearance of this 
monograph appears to be timely in the U. S., however, where research reports on thallium 
are appearing for the first time in several years in the occupational health literature. 

The monograph provides the best review and summary of the toxicology of thallium to 
date. It is divided into five parts, each of several chapters, designed to sift out from much 
conflicting material in the world literature that which on critical appraisal in the light of 
the author’s studies appears reliable. This alone is a valuable contribution. 


The bulk of the monograph is devoted to the results of the author’s studies—the toxicity 
of thallium in laboratory animals, including antagonists of thallium, its production of 
alopecia, effect on blood constituents, histology, and effect on the thyroid and on estrus 
(second part). Each chapter has its conclusions in clear, succinct French. The third part 
is a study of deposition and excretion of thallium in animals, including studies of radio- 
active TI. The fourth part is concerned with the effect of Tl at the cellular level, on 
mytosis, on respiration, and on certain, enzyme systems. The fifth part concludes with the 
report of the author’s studies on the pharmacodynamic properties of Tl—effects on the nervous 
system, on smooth and striated muscle, and finally a section on the effect of Tl on the 
oxidative destruction of epinephrine. 


Whereas much that is new on the distribution and excretion of Tl is contributed (general 
soft tissue deposition but not in bone) and in pharmacodynamics (the oxidative destruction 
of epinephrine), it is to be regretted that the studies on the effects of Tl on enzymes were 
unfruitful; no system was found that was affected by Tl in vitro at levels known to be 
toxic in vivo. Thus the chief means by which Tl may exert its effects still remain elusive. 
Others may find it even more regrettable that author Truhaut took no pains to relate this 
present mass of information to the consideration of the suitability of the threshold limit for 
occupational exposure to thallium. Does Professor Truhaut consider the 0.1 mg. per cubic 
meter limit reasonable in the light of his new findings? 


H. E. SToKINGER 


Manual of Analytical Methods Recommended for Sampling and Analysis of Atmospheric 
Contaminants. By the Committee on Recommended Analytical Methods, American 
Conference of Governmental Industrial Hygienists. Price, $5. Pp. 55. Available from 
Secretary-Treasurer, American Conference of Governmental Industrial Hygienists, 1014 
Broadway, Cincinnati 2, 1958. 

This is a loose-leaf manual. The first issue contains methods for ten air-borne con- 
taminants. Actually there are eleven methods outlined in this first issue, but two are pre- 
sented for sulfur dioxide, one by the fuchsin-formaldehyde method and the other a polarographic 
method. 

Those contaminants covered include arsenic, in addition to sulfur dioxide, chlorinated 


hydrocarbons, formaldehyde, hydrogen sulfide, lead, manganese, mercury, oxides of nitrogen, 
and Parathion. 


The method recommended for arsenic covers arsenic as dust or fume, not arsine gas, 
although the method of analysis is the typical one for arsenic in which it is evolved as 
arsine. This procedure involves the use of silver diethyl-dithiocarbamate in pyridine which 
gives a red color proportional to arsine. The method is well described and presumably has 
been evaluated by several members of the analytical group. 

The method proposed for chlorinated hydrocarbons is the use of dry silica gel as a 
sampler and hydrolysis with the use of metallic sodium in a refluxing flask. Chloride is 
titrated with a standard silver nitrate solution, silver chloride electrode, or by the Volhard 
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procedure. Five to ten parts per million seems to be the minimum sensitivity for this method, 
which is known to be nonspecific for chlorinated hydrocarbons, since it will work with all 
of them. 

The formaldehyde method is the bisulfite procedure, which involves collection in a midget 
impinger or fritted glass bubbler in 10 ml. of 1% sodium bisulfite. This is then titrated with 
0.1 normal iodine. 

Hydrogen sulfide is determined by the use of the cadmium sulfide method. In this case, 
a bubbler rather than a fritted absorber is recommended for sampling. Determination of the 
cadmium sulfide is with the aid of a standard iodine solution and thiosulfate. 

The lead method which is described is a single extraction mixed colored dithizone method. 
Sampling procedures are recommended as an electrostatic precipitator for fumes or large 
impinger at a flow rate corresponding to sonic nozzle velocity. The exact extraction pro- 
cedure is fairly typical of the mixed colored dithizone method. 

Manganese is determined by the means of periodate oxidation. The impinger method of 
collection is used for dust and for fumes with high velocity impingement. The color of the 
permanganate is read on a standard colorimeter. In this procedure ferrous salts or other 
strong reducing agents will invalidate the colorimetric method; however, the use of nitric 
acid in the initial part of the determination should eliminate this difficulty. 

Mercury is also determined by a dithizone method. Dust collection is recommended by im- 
pingement and mercury vapor by a freezing trap. The interferences of various other metals 
which react with dithizone are eliminated by pH control and the complexing bromide iron. 
The sensitivity is such that it requires that 4ug. of mercury be present for analysis. 

Oxides of nitrogen determination is by the phenoldisulfonic acid method. As described, 
is is comparable to the standard method for water analysis. Grab sampling only is recom- 
mended because of the difficulties of trying to collect oxides continuously. It is well known 
that this method leaves much to be desired, but unfortunately at the present time it is the 
best accepted procedure by several groups for total oxides determination. 


Parathion is determined by the Averell and Norris method. Collection is recommended by 
large or midget impinger. Colorimetric analysis is employed which depends on zinc and hydro- 
chloric acid reducing the nitro group in the molecule to an amino group. The addition of 
sodium nitrite to the acid solution causes a formation of the diazonium salt. The excess sodium 
nitrite is neutralized by the sulfamate. The coupling reagent combines to form a colored 
complex, only materials that create color or turbidity will interfere. 

The sulfur dioxide methods which are described include the fuchsin-formaldehyde method 
in which air is collected in a midget bubbler or impinger. The amount of SOs: is determined 
by the color developed with fuchsin reagent. 

A polarographic method is also described which uses the same method of collection, but 


the determination is carried out in an acetate buffer. In each case the collecting medium is 2% 
glycerol in 0.05 normal sodium hydroxide. 


In general, these methods are very specific, are easy to follow, and do not require elaborate 
equipment. The manual provides convenient reference procedures for the various laboratories 
of state agencies and other groups which are engaged in appraising atmospheric environ- 

Interferences are given, and in which case alternate methods must be selected. The 
methods are adequately referenced for this purpose. When the compilation covers a greater 
number of materials it will provide a very useful manual. 


ments. 
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Health in Industry. By Donald Hunter, C.B.E., M.D., F.R.C.P. Price, 95¢. Penguin 
Books Inc., 3300 Clipper Mill Rd., Baltimore 11, 1958. 


One of the advantages of the comparative scarcity of authoritative textbooks of industrial 
medicine is that those which are available tend to be of high quality, and Dr. Hunter’s larger 
work on occupational disease is no exception. This smaller volume, written especially for the 
Pelican Medical Series, will appeal to all who are interested in the health of the industrial 
worker. In his preface, Dr. Hunter states that he has found it impossible to write his book 
in terms intelligible to those with no training in chemistry, physics, biology, or medicine, but 
the lay reader who is sufficiently interested can still obtain much of value from its pages. 

While the author would be the last to pretend that he has written a textbook of industrial 
medicine in 268 pocket-sized pages, he has nevertheless managed to be remarkably complete in 
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his discussion of the subjects which he has covered. A fascinating glance at the history of 
industrial medicine is followed by a chapter on legislation affecting the worker. This is a 
summary of British legislation, but those who are not affected by it will still find the outline 
of a very complete program of social legislation in this field. 

The bulk of the book is devoted to brief but very adequate descriptions of the nature of 
industrial accidents and diseases. The principles of accident prevention are well discussed, 
and the chapter on accidents is followed by those on diseases, in which there is an adequate 
description of the working conditions producing the disease, together with a brief account of 
the clinical picture, treatment, and prevention. The book is directed to a wide audience, in- 
cluding the industrial physician, who will be by no means the least to benefit from it. 

Tan A. Marriott, M.R.C.S., L.R.C.P. 


Glove Boxes and Shielded Cells for Handling Radioactive Materials: A Record of the 
Proceedings of the Symposium on Glove Box Design and Operation, Harwell, Eng- 
land, Feb. 19-21, 1957. Edited by G. N. Walton. Price, not given. Pp. 515. Academic 
Press, Inc., 111 5th Ave., New York 3, 1957. 


This book, as its title implies, is a collection of papers and thereby loses much of its 
coherence, even though the editor did an admirable job. The book is divided into two parts, 
shielded cells and unshielded cells, or glove boxes. Both sections contain a great deal of 
information on exposure from air-borne radioactivity as well. as external exposure from 
high-level and low-level sources. Many constructional details are discussed, and some novel 
box entries and exits are presented. Anyone interested in cave design or glove-box design 
for a particular purpose, e. g., handling metallurgical samples, gaseous materials, or routine 
analysis work, will find this book of great value. Many faults in present designs are dis- 
cussed so that these same errors need not occur again, e. g., improper dimensions, exits, poor 
viewing, or improper placement of handling equipment or facilities. This book brings together 
a wealth of scattered information into a well-integrated useful volume. 


R. E. Yovrer 


International Directory of Institutions Engaged in Study, Research and Other Activities 
in the Field of Occupational Safety and Health. International Labour Office, Geneva, 
1958. 


This work is in two volumes, mimeographed; free distribution with provision for issuance 
of supplements for insertion. 


DRINKER 


: 


A moderate 
low-fat 
well-balanced 


breakfast for 


a man of 25 years 


When a moderate reduction of dietary fat is indicated, it 
is worthwhile to consider a basic cereal and milk break- 
fast which, as shown in the table below, contributes well- 
balanced nourishment. This breakfast is moderately low 
in fat because its fat content of 10.9 gm. provides 20 per 
cent of the total calories. \t provides ““Men, 25 Years” 
with approximately one-fourth of the recommended 


dietary allowances! of protein, important B vitamins, 
essential minerals; and provides quick and lasting energy. 
The Iowa Breakfast Studies demonstrated for young 
men that a basic cereal and milk breakfast maintained 
mental and physical efficiency during the late morning 
hours and that it was superior in doing so when com- 
pared cither to a larger or smaller morning meal. 


recommended dietary allowances* and the nutritional contribution of a moderate low-fat breakfast 


Menu: Orange Juice—4 oz. ; 


Cereal, dry weight—I oz. ; 

Whole Milk—4 oz.; Sugar—I teaspoon; 
Toast (white, enriched)—2 slices; 
Butter—S5 gm. (about | teaspoon); 
Nonfat Milk—8 oz. 


Vitomin Niacin Ascorbic 
Nutrients Calories Protein Calcium Iron A Thiamine Riboflavin equiv. Acid 
Totals supplied by 
Basic Breakfast ** 503 20.9 gm. 0.532 gm. 2.7 mg. S8BLU. O46mg. 0.80 mg. 7.36 mg. 65.5 mg. 
Recommended Dietary! 
Allowances—Men, 25 Years 
(70 kg.—154 Ib.) 3200 70 gm. 0.8 gm. 10mg. SOOOLU. 1.6 ing. 1.8 mg. 21 mg. 75 mg. 
Percentage Contributed 
by Basic Breakfast 15.7% 29.8% 66.5% 27.0% 11.8% 28.7% 44.4% 35.0% 87.3% 
*Revised 1958. Food and Nutrition Board, National Research 'The allowance levels are intended to cover individual variations 
Council, Washington, among most normal persons as they live in the United States under 
3: usual environmental stresses. Calorie allowances apply to 
Source k. Chicago: Cereal individuals usually engaged in moderate physical activity. For 
office workers or others in sedentary occupations they are excessive. 
Watt, B. K., and Merrill, A. L.: Composition of Foods — Raw. Adjustments must be made for variations in body size, age, 


Processed. Prepared. U.S.D.A. Agriculture Handbook No. 8, 1950. 


physical activity, and environmental temperature. 


CEREAL INSTITUTE, INC. 


135 South La Salle Street, Chicago 3 


A research and educational endeavor devoted to the betterment of national nutrition 
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in low back pain, sprains, 


and strains... 


just 6 tablets daily 
is an average effective dose 


Paraflex provides effective muscle relaxation for about 6 hours on a 1- or 
2-tablet dose. It relieves pain and stiffness and improves function in a wide 
variety of common orthopedic, arthritic, and rheumatic disorders. Side effects 
are rare and seldom severe enough to require discontinuance of therapy. 


Supplied: Tablets, scored, orange, bottles of 50. Each tablet contains PARAFLEX, 250 mg. 


*U. S, Patent Pending 


McNeil Laboratories, Inc. 
Philadelphia 32, Pa. 
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Chlorzoxazone* 
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